January 1969 



IN THIS ISSUE 


DEFENSE 

INDUSTRY 

BULLETIN 


/oL 5 No. 1 


January 1969 


Pubfishecf by Department of Defense 

HON. CLARK CLIFFORD 
SECRETARY OF DEFENSE 

ION. PAUL H. NITZB 

DEPUTY SECRETARY OF DEFENSE 

^ON. PHIL G. GOULDING 

ASSISTANT SECRETARY OF DEFENSE 
(PUBLIC AFFAIRS) 

::OL. GEORGE F. HAMEL, USA 

DIRECTOR FOR COJDIUNITY RELATIONS 

:OL. JAMES H. TITSWORTH. USAF 
CHIEF, PROJECTS DIVISION 


EDITOR 

LT. COL. aiATTHEW W. IRVIN, USA 

EXECUTIVE EDITOR 

MRS. CECILIA POLLOK McCORMICK 

SSOCIATE EDITOR 
CAPT, FRANK W. KAFER, USAF 

RT DIRECTOR 

MR. JOHN E. FAGAN 

DITOIUAL ASSISTANT 

NORMAN E. WORRA, JOC, USN 


FEATURES 

Uniform Policy and Guidance 

Established for Configuration Management 

Edward J. Engoron 

Albert L, Jackson, Jr. 1 

Improved Performance Is Goal of 
Multiple Incentive Contracts 

Francis J. Hines ft 

Defense Satellite Communications— 

Beginning^ Progress, Future 

Lieutenant General Richard P. Klocko, USAF 7 

How Big Is a Small Business 

Clyde Bothmer 15 

Top 100 Defense Contractors Announced 17 

ASPR Committee Case Listing 22 

DOD Plastics Analysis Center 1 ^.) ? 

Open to Industry Query “ 

Harry E, Pebly, Jr. } “/ 

Noi'inan E. Beach 20 

Scientific and Technical Analysis Centers^ 29 


USINESS RELATIONS CONSULTANT 
MR. RICK LA FALCE 


DEPARTMENTS 


The Dafense Bulletin is published ; 

ontlily by the OiTice of the Assistant Secretary of 
efense (Public Affairs) , Use of funds for printing 
lis publication is approved by the Director, Bureau 
’ the Budget. 

The Bulhiin servos as a means of communication 
jtween the Department of Defense, its authorized 
ronoies, defense contractors and other business in- 
rests. It provides guidance to industry coiicorning 
ficiai DOD policies, programs and projects and 
clcs to stimulate thought on the part of the De- 
nse -Industry team in solving problems allied to i 
e defense onort, 


Fnz 

’•1 'at!-'" 

' ^ro*. 

’•id !'■ 

* V .. 1 . . . .1 


•1-' 

r'lii 


I:,'-* . .1 

si's f' i 

1 . * '}-MV A a‘V V 

.d- 

i,t i.i 

i .in • 

i.'iil ; 1 1' 

' f<-: .1 ‘ 

:i -1 » I’u ’ 

■li’.-n; It 

’•0 


S ^-1 ‘V 

i-:.v 

^ . 




M. ,, 


nr i 

■ li-Lr'- 1. 

; f'0‘ 0 

r H.“Tge 

U) 

.alii' 

■ n \v; 

; r I'll' 

. ■ Vi -1 (ll 

1 iiKii'iry 

aid of 

«:.o 

■.I'* • 



/o* t ‘V 

\.-n .. V;.v 

; rn 

Wv 


S iLsc 


: 1 * i.i 

■ Oi h'* 1:^' 

Ulh ‘•■|‘id 

ipi. 

: iP'i 

i --' I't 

J ' . i ’U\ 

♦'Mf ir‘! 

.»r V ''lllwi 

. i/iruo 

[lie 

s ■» 

!»■ II',' ■ 

of M 0 

i-'‘' in--! 

L :i I 1 '1 : c 


TO 


II ■ )!■ ij-i' -r'l, 0 vsd tiW), 

Wa-!h'’igf<s . D, C 2 
<ir I'.'*- r-;iga/iin insjy In iV.t.ly v- 
irib^!. of lhi‘ vs 'll appri riutod. 


From the Speakers Rostrum IX 

Meetings and Symposia 20 

About People 26 

Defense Procurement 33 





Ear to Jhe sky. Permanent, semi- 
permaifcnt and transportable an- 
tennas will listen to satellites 
relay messages around the worltl. 
Article is on page 7. 


Uniform Policy and Guidanca 
Established for Configuration Management 


T ile aim of configuration manage- 
mcnt, like the larger processes 
of Ky stems engineering management 
and logistics management that it sup- 
ports and serves, is to enable and 
facilitate the timely conversion of 
a military need or opportunity to 
hardware that will perform as re- 
quirecl, and tliat cun be produced, 
operated and supported as planned. 

This article is a summary of con- 
figuration management as it has been 
established by the newly issued DOD 
Directive 5010.19, '^Configuration Man- 
agement” July 17, 1968; and imple- 
mented through DOD Instruction 
6010.21, “Configuration Management 
Implementation Guidance,” Aug. 6, 
1968, This configuration management 
liolicy will be applied to new contracts 
by means of four Military Standards 
and a specification which were 
developed concurrently with the policy 
documents. 

What is Configuration? 

The configuration of an item (or 
product) is a collection of its descrip- 
tive and governing characteristics, 
which can be expressed in functional 
terms, i.e., what performance the item 
is expected to achieve; and in physical 
^erms, Le., what the item should look 
Sftke and consist of when it is built. 
Qn practice, an item being developed 
Qs described and governed primarily 
its intended functional character- 
Qstics (with some physical character- 
istics usually being specified) , Follow- 
Cling development, however, an item be- 
produced for inventory is ordi- 
narily described and governed by its 
physical characteristics, 
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What Is Configuration 
Management? 

Configuration management is a dis- 
cipline which integrates the technical 
and administrative actions of identi- 
fying and documenting the functional 
and physical characteristics of an 
item during its life cycle, controlling 
changes proposed to these characteris- 
tics, and pioviding information on the 
status of change actions, Conftgui'a- 
tion management is thus the means 
through which the integrity and con- 
tinuity of the design, engineering and 
cost tradeoff decisions made on tech- 
nical performance, producibility, op- 
erability and supportability are re- 
corded, communicated and controlled 
by program and functional managers. 

Background 

Prior to 1962, the management of 
systems and equipment characteris- 
tics — or configuration — was confined 
almost completely to controlling 
changes to production hardware via 
the approval of engineering change 
proposals (ECPs). Careful technical 
and management attention usually 
was given only to major design and 
engineering changes because of their 
visibility and impact on technical per- 
formance, and on program cost and 
schedule. However, other important 
problems were resulting from EGPs 
but were not given comparable atten- 
tion because they were not so obvious, 
and because they did not impact 
quickly or directly on program objec- 
tives. 

Configuration-related problems 
were rruost evident in programs for 
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the production and deployment of 
largo, complex systems. This led the 
Air Force, in 1962, to establish for 
internal use the first comprehensive 
policy and procedural guidance on 
configuration management (Air Force 
Systems Command Manual 376-1), 
In 1964, this manual was revised 
to incorporate the experience gained 
in its use, to improve control of item 
configuration during the development 
phase (since achieving approved item 
characteristics was the basis for pro- 
gram approval), and to provide ex- 
hibits for contractual application in 
development and production. Similar 
guidance on configuration manage- 
ment was issued by the Army in 196B 
and by the Navy in 1967, 

Early in 1964, the Logistics Man- 
agement Institute (LMI) reported on 
its study of engineering change con- 
trol practices. In addition to the find- 
ing that ECPs accounted for 20 per- 
cent of the dollar growth and 80 per- 
cent of all change actions (on the 
several large programs analyzed), 
LMI concluded that increased pro- 
gram costs were caused by failure to 
consider all the factors in making 
change decisions, by lack of uniform- 
ity in DOD change practices, and by 
procedures in use failing to assure 
prompt change processing, decision 
and implementation. 

Later in 1 964, at the DOD Con- 
ference on Technical Data Manage- 
ment, the Panel on Configuration Con- 
trol/Change Control Documentation 
concluded that configuration manage- 
ment was essential to the successful 
accomplishment of major DOD pro- 
grams, and that a large spectrum 
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vHopnn'ut luul production acUvi- 
“(irpcMul heavily upon a cloarly 
:’d and Htr<nu»ly siipporlod con- 

aLi(m mannj^oinnnt .syaUun.” 
iluru' AKaiatiuit Seem- 

of Daf+uiso (InsiaUfitionH and 
itu'a) and Ihn DiroeLor of Dc- 
Hos(Mu*i‘h and l']n gin coring- joint' 
nlinlod a ooinpr(>honaivo effort, 
the (uu'tioipution of the ]\Iili- 
1 and tiio Pofonao 

to more ftfToctjA'e 

IqiioH and to develop uniform 
vHy pruoUoo.s unci contractual 
TiontH for use in managing aya- 
und con Agination 

glumt the' life cycle pliasoa of 
)pni(»nl, prcxlucUoii, operation 
This joint oflort, which 
led rogulur collaboration with all 
‘nts 4if induKtry via the Defense 
;try Advisory Council (DIAC) 
h(’ Clouju'il of l>it»fonse and Space 
try AssociaiionH (CODSIA), has 
ctal 11) policies and proccdureH 
iiiry for offcrlive conAguralion 
pcnuMit. Many of those were 
c‘(l ff)r UHO iirlor to formiU isftue 
» polio joH, Dmp basis now will he 
i on Ihcdr inipl(Mnemljilir>ii, and 
.a1 dishing llu^ indoctrination and 
iig programs that have been 
caU 

Kinds of Problems 

Wore Thoro? 

Jio iotal cost and other consc- 
es of DCPh \\’cre not Unown at 
ime of approval. Many lOCPs 
aipirovals evnhiaied only the 
e itst'lf, rdtile> assessment was 
o^f the modiAenlion kits and 
spai'fia Uiat would ])ave to bo 
I'cd luicl dlslrilmled {soinolimns 
ny locations) ; wlu'thor tost, sup** 
or training eiiuipinent would 
o he inotljOi'd; the extent of ro- 
te eperuting and nuiintonanen 
res, workloads, iniinuala, etc. 
the "advantages’* of the change 
stressed and its side eirecia were 
nosvn or presented, changes of 
nal valu(» were often approved, 
roported cluuigCH wt‘rc not cval- 
prompt ly. Other limn changes 
‘reel hazur<lous conditions, do- 
: of KOPn W(ue fn'quently do- 
. If u chungo was subsequontly 
»d» the delay caused larger rot- 
rog rains, norm ally accoinl>anic<l 
lu‘r costs* 

Ti proved changes were not in- 
aled iiroinptly# Once approved, 
to ilema in wore 

lly made within a reasonable 


time. However, changes to items in 
o]}f rational m-sc frcfiiiently extended 
ove»r long periods of time, thus deny- 
ing the user of the item the benefit on 
wdiich the changre was based. More- 
over, operation, maintenance and 
logistic support of the item all were 
inadcJ more difficult because of the 
“mixed inventory” that resulted, 

• Itesponhibility and authority for 
managing coniigu ration was diluted. 
Frequently, there was no single indi- 
vidual fully responsible and author- 
izcMl to make and enforce decisions 
on item configuration. The pie valence 
of committee type action, requiring 
at loaat a consensus and sometimes 
unanimity, caused undesirable com- 
promises and delays in configuration 
decisions. Additionally, it was dif- 
ficult to retain the configuration 
commonality that made possible effec- 
tive and economical production and 
cross- Service logistics support of items 
procured for use by more than one 
Service, 

• Spec ificn lions were inadequate 
for con figii ration needs. Guidance for 
the preparation of specifications was 
oriented to the procurement of stand- 
ard production itoms, and thus was 
not adequate for the pieparation of 
specifications to be used in the devel- 
opment and follow-on production of 
complex systems and maior equipment, 
Methods were not provided for as- 
suring that specifications to be used 
during dovolopnient would be perfonn- 
ance oriented, f.c,, that they would 
describe functional characteristics of 
Items. Consequently, important func- 
tional characterijstics often were omit- 
ted or not adequately described and 
quantified, while unneco.ssaiy design 
constraints, physical characteris- 
tics, were ^u'cmaturely specified. 

• Verified tochnical documentation 
was lacking when needed. Policies 
and procedures in use did not assure 
tlial configuration technical documen- 
tation was accurate, or that it 
matched the item it described. Also, 
this data fi'cquciitly was not available 
lit tlie time it was needed for change- 
related design and manufacture oper- 
ations, for quality assurance and ac- 
ceptance inspection and, especially, 
for operational, maintenance and 
logistic support purposes, 

• The configuration of items in use 
was not known. Procedures were not 
ofTective for identifying the approved 
configuration of items, or for deter- 
mining the status of changes that 
had been approved or accomplished. 


q’hus real knowledge of the configura- 
tion of items in use often was not 
available, making the maintenance 
ami logistic suppoit of the item diffi- 
cult and more costly to perform. In 
some cases, the actual configuration 
of items, when deployed, mismatched 
with their operational interfaces, with 
serious effect on operational readi- 
ness. 

® Configuration practices caused 
misunderstandings and delays. There 
wore incompatibilities among and 
within the Militaiy Departments in 
the configuration areas of policy, 
technical documentation, item identi- 
fication (numbering), terminology, 
and ECP procedures. In addition to 
causing program misunderstandings 
and delays within DOD, this lack of 
uniformity was ])articularly burden- 
some for the large number of contrac- 
tors doing business witii more than 
one DOD customer. 

What Is the Gain to the 
Parties Concerned? 

DOD and industry botli will benefit 
from the new configuration manage- 
inent discipline since it was developed 
with a full understanding of the need 
for practical solutions to the prob- 
lems being experienced, and for an 
offectivo means of preventing their oc- 
currence in the future. 
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The responsibility and authority 
^'OT conftg^uration management is now 
established clearly for all items, 
whether intended for single or joint 
by the Military Departments and 
Deifense Agencies. DOD and industry 
will know who to look to for decisions 
^r\d information. When configuration 
Managers tailor the policies, proce- 
tlxires and techniques that have been 
established to the complexity and life- 
cycle phase of the particular item 
t-o be managed, we can expect: 

• Maximum latitude during item 
ciesign and development, yet timely 
depth of configuration control needed 
far production and logistic support 
i:>urposes, 

• Earlier and accurate definition, 
documentation and tracking of func- 
tional and physical characteristics of 
items. 

• Availability of verified technical 
data at the time and for the purposes 
needed. 

• Quicker approval and implemen- 
tation of worthwhile ECPs, waivers 
and deviations, 

• Increased operational elTecti ve- 
rt ess of deployed items, and improved 
logistic support at reduced total cost. 

• Significant reduction in the num- 
ber and variety of data, forms and 
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reports for managing item configura- 
tion. 

What Are the Essential Functions 
of Configuration Management? 

While the scope and detail of con- 
figuration management is tailored to 
a particular item^s complexity, life- 
cycle phase and quantity, these four 
functions are essential to managing 
an item’s configuration: 

« Identification and documentation. 

® Audit. 

• Status Accounting. 

« Change Control. 

The identification and documenta- 
tion function is to assure the system- 
atic determination of all the tech- 
nical documentation (specifications, 
drawings and associated lists) needed 
to describe the functional and physi- 
cal characteristics of items designated 
for configuration management; and 
also to assure that these documents 
are current, approved and available 
for use by the time needed. 

The audit function is the comparing 
of an item with its current approved 
configuration as described in its tech- 
nical documentation. Two kinds of 
audits are made: functional and 
physical. A functional audit primar- 
ily involves a I’eview of an item’s test 
data to verify that it will perform as 
intended, ic., that its functional char- 
acteristics satisfy those specified in 
the item’s technical documentation. 
For items developed at government 
expense, a functional audit is a pre- 
requisite to acceptance of the develop- 
ment effort, A physical audit involves 
the matching of an "as built” version 
of an item with its current approved 
technical documentation to assure 
that the documentation is complete 
and suitable for use in follow-on pro- 
duction, for accepting items produced, 
and for .operational, maintenance and 
logistic support purposes, 

Status accounting is the means 
through which actions affecting an 
item’s configuration are recorded, and 
are reported to program and func- 
tional managers concerned. The ac- 
I counting function identifies an item’s 
initial approved configuration, then 
continuously tracks changes proposed 
to that configuration as well as the 
priority, schedule and progress of 
, changes that are approved. Addition- 
ally, current information is provided 
! on all other aspects of a change to a 
I configuration item, e*g», other hard- 
I ware affected, operating and technical 
manual revisions, modification kits 


and spares requirements, specification 
and drawing updating, etc, 

Cha7tge control is the most visible 
aspect of configuration management 
since the people in this activity eval- 
uate and approve or dusappvove ECPs, 
as well as requests for deviation or 
waiver of technical requirements. The 
pui’pose of change control is to pre- 
vent unnecessary or marginal changes 
while expediting the approval and im- 
plementation of the worthwhile ones, 
f.e., those that are necessary or prom- 
ise significant benefit to the Govern- 
ment. Such changes are those which 
will : 

• Correct deficiencies. 

• Significantly improve operational 
effectiveness or reduce logistic support 
requirements. 

• Result in substantial life-cycle 
cost saving. 

• Prevent slippage in an approved 
production schedule. 

In addition to change decision mak- 
ing, change control includes the 
equally important functions of setting 
change priorities, f.c., emergency, 
urgent, or routine, and of assuring 
that necessary instructions and fund- 
ing authorizations are issued 
promptly for approved changes. 

What Items Are Configuration 
Managed? 

The selection of items to be con- 
figuration managed is determined by 
the need of the Government to con- 
trol an item’s inherent characteris- 
tics, or to control that item’s inter- 
face with other items. Thus configura- 
tion managed items may be large 
or small, complex or simple. 

In a missile system, for example, 
the missile itself, its guidance sys- 
tem, and its operational computer 
program each would be configuration 
items, and would be so identified in 
a contract (all configuration items 
are). Such a complex system may 
well require a highly organized con- 
figuration management effort to as- 
sure that the results of the systems 
engineering — the technical perform- | 

ance and design requirements — are , 

systematically identified and docu- 
mented, audited and controlled. In 
contrast, an item such as an electrical 
test meter (which may be procured 
for use in several systems) may re- I 

quire nothing more than specification [ 

control and acceptance inspection [ 

prior to entering the inventory. | 

A special case exists for items 
that are developed at private expense 
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and procured 'W the shelf. A de- 
cision to use a pnvately developed 
item recognizes that government con- 
trol of the item^s characteristics can 
and will be limited to "fonn, fit and 
function.'^ This does not prevent the 
Government from testing (or exam- 
ining test data) to assure that the 
item is satisfactory for its intended 
Use, or from obtaining the technical 
data needed to service and repair the 
item. 

When Does Configuration 

Management Begin and End? 

For items developed at government 
expense^ fonnal configuration man- 
agement begins when the items are 
approved for engineering or opera- 
tional systems development (contract 
definition, when used). If contract 
definition is conducted on an item, the 
configuration management of its sub- 
items is deferred until the definition 
is completed. 

For privately developed items, con- 
figuration management begins when 
procurement for inventory is initi- 
ated. Whether developed at govern- 
ment or private expense, the con- 
figuration of items is managed until 
they are removed fi’om the opei*a- 
tional inventoi*y, including opera- 
tional reserve storage. 

Who Is Responsible for 
Configuration Management? 

A single individual in a DOD com- 
ponent (Military Department or De- 
fense Agency) is responsible and au- 
thorized to manage each configuration 
item. Where a system/project mana- 
ger is assigned for the development 
or production of an item, he is re- 
sponsible also for managing that 
item ^5 configuration, In other cases, 
an individual by name, or the head of 
a functional office, is responsible for 
managing the configuration of desig- 
nated iteiTLs. 

Where more than one DOD com- 
ponent is involved in the development, 
production, operation, or support of 
an item, one designated component is 
responsible for developing, negoti- 
ating, documenting and implementing 
plans and agreements for managing 
the item's configuration, 

Whar New Aids Does the 

Configuration Monoger Have? 

• Authoritative policy and imple- 
mentation guidance (DOD Directive 
5010.19 and DOD Instruction 6010,- 
21 ). 


• Critena for selecting specification 
types for describing item functional 
and physical characteristics, and guid- 
ance for in-house or contractual prep- 
aration of these specifications (MIL- 
S^83490 and MIL-STD-490), 

• Criteria and uniform practices 
for proposing, justifying and approv- 
ing engineering changes, waivers and 
deviations and methods for their im- 
plementation (MIL-STD-480 and 
MII^STD^481), 

• A comprehensive listing of stand- 
ard data elements for tailoring the 
selection of information to be re- 
corded and reported on item configura- 
tion status (MIL-STD~482). 

• Unifom terminology and defini- 
tions for configuration management 
(MIL^STD-480). 

The new aids impact to varying de- 
grees on a wide variety of configura- 
tion management policies, practices 
and procedures now in use. For ex- 
ample, at least 23 DOD component 
documents have been identified as 
providing configuration management 
guidance to their activities for inter- 
nal use, Some of these documents may 
be consolidated or eliminated; the 
remainder will require some revision 
to reflect the improvements intended, 

For contractual application, ap- 
proximately 70 DOD component docu- 
ments have been identified for use. Of 
these documents, 29 will no longer be 
authorized for use on new contracts; 
the remainder will be revised to be 
compatible with the new policies and 
practices. 

Equally important, a basis has now 
been established to assui*e that any 
existing or new configuration man- 
agement documents to be applied on 
contracts will be authorized by the 
Office of the Secretary of Defense 
prior to use. 

In summary, the concept and prin- 
ciples of configuration management 
are not new. Primarily, what DOD 
has done, with considerable help from 
industry, is to identify, assess, im- 
prove and codify the logic and prac- 
tice of configuration management, and 
to integi'ate it with the systems en- 
gineering management and logistics 
management processes over the entire 
life cycle of systems and equipment. 
Rational procedures and a discipline 
have been developed for this purpose. 
The payoff, however, is that these 
techniques will improve our ability 
to achieve the operational perform- 
ance and readiness we need at the 
lowest total cost. 


Modified Wind Tunnel 
Improves USAF Jet 
Test Capability 

Techniques used by the Air Force 
in testing jet engines at simulated 
ultra high altitudes Imvc been ad- 
vanced with the installation of a 
liquified gas (cryogenic) cooling sys- 
tem in the large transonic wind tun- 
nel at the Arnold Engineering De- 
velopment Center in Tennessee, 

Prior to the modification, valid 
flight conditions could only be simula- 
ted at altitudes less than 30,000 feet 
through a ’Mach number range 0.2 to 
1.2 (130-780 m.p.h.). Altitude range 
has been extended to 90,000 feet wth 
the new system. 

Temperature conditions in the 
Arnold wind tunnel are normally con- 
trolled by a water-fed cooler system 
which limits temperature-matching tc 
low altitude figures. 

Until recently, the limited tempera 
tu re-matching capability of the tun 
nel was not a handicap. True tem- 
perature matching was not critical ii 
most conventional low-speed aerody 
namic tests, and air-breathing propul 
sion system design was advancec 
enough to provide good performanci 
without extensive test requirements 

Plowever, testing of advanced air 
breathing engines requires tempera 
ture matching over a higher altitudi 
range than was available in the past 

Preliminary studies indicated tha 
installation of a permanent conven 
tional refrigeration system would cos 
more than $4 million. However, en 
gineers of ARO, Inc., contract opera 
tor of the Arnold Center, designed i 
system which cost only $930,000 am 
used about $800,000 worth of surplus 
Air Force equipment. 

The improved capability was at 
tained by modifying the watcr-fet 
cooler to accept liquid-nitrogen 
cooled mineral spirits, The airflow h 
further cooled by liquid air, a mix 
ture of liquid oxygen and liquic 
nitrogen, which is directly spraye< 
into the flow from a hundred nozzle! 
on two spray header manifolds jus 
upstream of the test section. 

The liquid air spray system wai 
designed for easy installation am 
removal, and the heat exchanger car 
be rapidly converted to accept eithei 
water or the chilled mineral spirits. 
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Improved Performance Is Goal of 
Multiple Incentive Contracts 


T he concept of performance in- 
centives in government contracts 
is not new. It dates as far back as 
1909, when the Wright Brothers 
signed a contract with the U. S. 
Army for its first aircraft. The de- 
tails of the contract were quite 
specific: Carry two passengers weigh- 
ing a total of 360 pounds non-stop for 
12B miles at an average speed of 40 
miles per hour over a 6-mile course, 
be assembled in 1 hour, transportable 
in Army wagons and able to take off 
and land in any unprepared terrain. 
There were other stipulations which 
indicated that the Government was 
being very precise about what it ex- 
pected the contractor to produce. For 
all this, the Government would pay 
$26,000. 

To make the work a little more in- 
teresting, Uncle Sam and the Wright 
Brothers agreed on a pei'fonnance- 
incentlvo clause. For every mile over 
40 the fiying machine could average, 
the contractor would receive an addi- 
tional 10 percent or $2,600, For every 
mile per hour under 40, the Govern- 
ment would deduct 10 percent. Under 
36 miles per hour, the aircraft would 
be rejected. 

The aircraft whizzed along at over 
42 miles per hour, and the Wright 
Brothers collected a fee of $6,000 in 
addition to the contract cost of $26,- 
000, 

Since then, incentive measurements 
have become far more sophisticated. 
Today, a multiple-incentive contract’s 
purpose might be to motivate a con- 
tractor to: 

• Produce a product or service 
with significantly advanced perform- 
ance goals. 

• Meet or improve on contract 
schedules. 

• Control and reduce costs, 

• Complete the contract within a 
weighted combination of some or all 
of these objectives. 


The contractor’s risk is the poten- 
tial addition or reduction of his fee 
(profit), based upon previously estab- 
lished measurements of his ability to 
control costs, performance and de- 
livery. If the contractor is able to 
excel in these pre-established incen- 
tive measurements, the Government 
benefits by receiving the maximum 
level of weapon system effectiveness 
for the dollars expended. Of course, 
to be effective, a multiple-incentive 
contract must communicate the Gov- 
ernment’s objectives to the contractor. 
At the same time, it must motivate 
the contractor to achieve these ob- 
jectives. 

One of the Government’s major 
concerns has been to determine, be- 
fore contract completion, exactly how 
the contractor will intei*pret and act 
on the incentive matrix. This concern 
caused an association between the 
U. S, Air Force Academy and the 
Pricing Division of the Air Force 
Systems Command’s Space and Mis- 
sile Systems Organisation (SAMSO) 
in Los Angeles. A research team, 
made up of members of the faculty 
and cadet wing of the Academy, was 
formed in 1963 to determine whether 
mathematical techniques could be de- 
veloped to help analyze multiple- 
incentive contracts. For four years, 
this team conducted research part- 
time duiing the academic year and 
full-time during the summer. This re- 
search led to computer techniques 
which assist in evaluating existing or 
prepared incentive matrices and in 
structuring desired incentive mat- 
Hces, 

One of these programs, evaluation f 
produces a graphic tool which helps 
analyze both Requests for Proposals 
(RFPs) and existing contracts. For 
example, the cost-versus-cost incen- 
tive fee (profit) curve and the per- 
formance- versu s-perf ormance incen- 
tive fee (profit) curve are combined 
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via the computer to obtain a set 
of cos t-versus-perf ormance tradeoff 
curves. Each curve depicts the var- 
ious combinations of cost and per- 
formance that will result in the same 
fee. Analysis of these tradeoff or 
constant-fee curves provides a simple 
check to see if the proposed incentive 
matrix reflects the desired balance of 
emphasis among the inceative ele- 
ments. Cost-performance nomographs 
are also generated as a further visual 
aid to tradeoff analysis. With these 
nomographs, a straight-edge can be 
used to determine the fee for a given 
cost-perfomnance outcome. 
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The second program, stmciuring, 
assists in developing an incentive 
matrix which reflects the Govern- 
ment's objectives. This program has 
two steps, The first, performance 
ordering, is a gi‘aphic, tabular tool 
which permits a check of the values 
of individual performance elements 
to ensure that they have been prop- 
erly structured and weighted. To 
assist in this check, pei'formance- 
versus-performance point curves are 
generated by the computer for each 
incentive performance element. These 
curves indicate the contribution of 
each of the individual performance 
elements to the overall performance 
rating. Performance tables, cost-per- 
fonnance equivalence tables, and per- 
formance nomogi’aphs are also gen- 
erated, The performance tables ex- 
pi^ss several possible combinations 
of the performance elements and 
their resultant aggregate values, and 

COST VERSUS FEE CURVE 

COST FEE 



COST IF 


permit analysis of performance-ele- 
ment weights. Also, they define 
acceptable tradeoffs among the in- 
dividual elements. Cost-performance 
equivalence tables add additional 
visibility by reflecting the perform- 
ance incentive fee associated with 
each level of performance in the 
table, and the equivalent cost in 
development dollars which would off- 
set the performance fee to be earned 
for the increased perfoinnance. Again, 
the nomographs permit various ele- 
ment performance levels to be con- 
nected to arrive at the point system 
which each unique combination with- 
in the performance matrix represents. 

The second step in stimcturing re- 
quires answer. s to the following ques- 
tions: 

• What is the value (worth) to the 
Government of increasing technical 
performance fi'om minimum to par 
performance? 

• What is the value (worth) to the 
' Government of increasing technical 

peifornmnce from par to maximum 
poiTormance? 

Answers lo those value questions 
must eomc from the govern in en I buy- 
ing ofiico. There are a number of 
methods for determining those values. 
'L'wo meilmds that have ])cen re- 
searched ntnl documented are the 
Cost- Pone fit Method and llm Cost- 
Pcrformance Cori(‘lation Method. The 
forme i uses a systems analysis ap 
I p roach lo determine the i)r()cuvement 
and life-cycle operating cost savings 
to the Government for increase.s in 
technical porfoimance. Those pro- 
ject'd government savings in pvo- 
ciii*cment and operating costs are 


shared with the contractor th 
performance incentives, jus 
savings in development cosU 
shared via the cost-incentive an 
ment, The Cost-Performance ( 
lation Method uses subjective 
ment to anive at and then chec 
answers to the value questions, 

These values are combined wi 
cost-versus-cost incentive fee (t 
curve and the aggregate pei 
ance-versus-performance incenti 
(profit) curve, to computer-gei 
(as with the evaluation progX'a 
set of cost-versus-pcrformance 
off curves that portray the goa 
sired by the buying oflice. Once i 
cost-performance nomographs 
generated as a further visual i 
augment the tradeoff cuiwc aiu 

These techniques wei'e so pron 
that the Office of the Assistant I 
tary of Defense ( Install ationf 
Logistics) asked the Air Force 
the DOD executive agent. Tlu 
Force placed the responsibility \ 
the Pricing Division of SAMSO, 
<iivis ion’s Program Oflic(^ for Fv 
ing an<l Structuring MulLii)le i 
live CoiilractH (POIOSMIC) o 
officially in Los Ang<'les on Ap 
IDflS. 

POFSxMlC evaluate.s, slriu 
and analyyes (wisUng and pro 
imilLiple-inconllve contracts foi 
Army, Navy, Air Force and tin 
tional Acnmautics and »Spaco 
ministration. It also give.s ted 
a<lvice to program u.sor.s and 
ducts further rosea rdi in a(lv> 
incentive structuring and related 
jeets, 

{Continued on pago 2/^) 
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Defense Satellite Communications— 
Beginning, Progress, Future 


Lieutenanr General Richard P. Klocko, USAP 


I n 14350 the Encyclopcdin Americana 
devoted only ntno lines of print io 
na Ionites'^ — all the information per- 
trvined to the astronoiniical bodies as- 
Booirttocl with the heavenly planetB 
and Earth was credited with having 
only ano. Over the span of not quite 
a decade, the technology of a modem, 
<iynainic world has produced a new 
moaning, The satellite has taken on 
a complex and varied interpretation, 
not only in, coanmunications but in 
many scientific fields. In addition, the 
luimlKjr of ButelUtos surrounding the 
lOarUx has multiplied in significant 
niUmlK>ra without regard to any fixed 
matlioinatlcal progression. 

KlTorta in cominumcatlons by satel- 
lltQ began in earnest with the com- 
morcial ^'Early Bird^^ in April 196B, 
followed by the initial launch of the 
tlefonso system In Juno 1966. Since 
that time attention has ibeen applied 
not only on improving the capabilities 
of tho initial system, but also to the 
noocU of the future and tho next 
aatoUite communications generation 
that is inevitably to follow. 

During the summer of 1967, the 
Defense Communications Agency 
(DCA) woa planning the conrmunica- 
tlona a<lvancea that would -bo achieved 
by Implementing an advanced opera- 
tional satellite communications sys- 
tem. At that tlnae, although the initial 
phaao of tho defense communications 
satoUito project was nearing comple- 
tion with notable results, it was recog- 
nissed that this phase provided a lim- 
ited system. The satelUtes are drift- 
ing and, conseciuently, do not remain 
mutually visible to a pair of earth 
tonnlnala for long periods. Since 
significant gaps occasionally occur 
between aatellltes# long periods when 
satellite links are not available also 
occur. Additionally, current satalHtes 
are low powered and limited in band- 


width. Earth terminals, built as re- 
search and development models, are 
limitcHl In capability and operational 
reliability. These limitations combine 
to provide veiy real boundaries to the 
utiliy.atiou of the system. Only a new 
system, capitalizing on the latest ad- 
vancements in technology, can over- 
come these limits, 

With this goal in view, DC A, as the 
responsible agency in the Defense De- 
partment, began in 1965 to plan for 
a second generation Defense Com- 
munications Satellite Program under 
the guidance of the Office of the Di- 
rectm*, Defense Research and Engi- 
neering. 

After many months of mutually 
beneficial discussions at the Secretary 
of Defense level regarding an ad- 
vanced system, on June 18, 1968, the 
Defense Department announced its 
decision to proceed with an Advanced 
Satellite Communications System, 

This article discusses the new op- 
ei*ational 'initial system, the recently 
approved Phase H and, finally, a look 
Into the future for the Defense Satel- 
lite Communications System. 

Bcfoi'c going too deeply Into eval- 
tiation of the system, I should like 
briefiy to address the question, '*Why 
do we need a Defense Satellite Com- 
munications System?” As a matter 
of national policy, the need for a 
separate Defense Satellite Communi- 
cations System is recognized by the 
inclusion of provi'Sions within the 
Communications Satellite Act of 1962 
that permits the creation of ” . . . ad- 
ditional communications satellite sys- 
tems, if required to meet unique gov- 
ernmental needs or if otherwise re- 
quired in the national interest.” This 
policy was reiterated by the President 
in his annual report to Congress on 
Fob. 15, 1965* 

Consequently, a separate defense 


system is to provide features that are 
most essential to the military — 
features that differentiate the defense 
from the commercial systems — such 
as: 

• Flexibility for rapid extension of 
service to new areas and the ability 
to reconfigure the system. 

• Increased survivability from both 
electronic and physical attack. 

• Rellability/availability to as- 
sure rapid special service. 

• Security. 

The Defense Department also needs 
a system to provide a capability to 
process types of communications, 
such as digital data and graphics, 
that cannot be processed by commer- 
cial systems, either for reasons of 
economy or security. 

Initial Defense Communicotions 
Satellite Project (IDCSP) 

At the present time, DOD has a 
rudimentary system — IDCSP — in use. 
It bears the same resemblance to the 
Phase 11 system as the Model -T does 
to the present automobile. The initial 
system is employed to fulfill opera- 
tional Defense Communications Sys- 
tem (DCS) missions on eight sepa- 
rate trunks. The DCS uses four types 
of ground terminals: the fixed earth, 
terminal with 60-foot dish antenna, 
the medium transportable terminal 
with 40-foot antenna, the small trans- 
portable terminal with 18-foot anten- 
na, and the small shipboard terminal 
with 6-foot antenna. There are cur- 
rently three types of channel capa- 
cities; 11 voice channels on 3 trunks, 
5 voice channels on 2 trunks, and 
single channel capacities on the re- 
maining trunks. Satellite trunks, are 
generally capable of passing the same 
type of communications traffic M are 
cable, tropospheric scatter, or micro- 
wave facilities, 
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Twenty-six standard satelUtea have 
been succeasfuiry launched for this 
system and placed in near-synchron- 
ous altitude equatorial orbit (18,200 
nautical miles) . 

If any system may so be counted, 
this initial can be aptly classed 
as an inter-Service success story of 
the first magnitude, Under DCA*s 
overall management, the Army su- 
pervised the development and instal- 
lafelon of t^vo types of earth termi- 
nals: the Hughes-made medium 

transpoiHtable and the Radiation Co.- 
made small transportable. The Navy 
supervised development and installa- 
tion of Hughes-built shipboaid teimi- 
nals. The Air Force supervised devel- 
opment and emplacement of the Phil- 
co-made satellite space portion. 

From 196 G until m id-1968, most of 
the system components were built, 
tested, emplaced, calibrated and, 
where necessary, modified and beefed 
up. All 36 terminals have come oif the 
assembly line but a few have yet to 
be deployed. Personnel have been 
trained to perform the multitude of 
tasks associated with the system op- 
erations, maintenance and control. As 
any reader might guess, an eiFort of 
this size, involving considerable 
amounts of manpower and financial 
military and industrial resources, 
while successful -in the long run, did 
not reach fruition trouble-free. Like 
most now complicated systems under 
development, it had its moments — or 
moie accurately Its months — of an- 
guish and disappointment. Basically, 
however, it has fulfilled its purpose. 

During the two years that elapsed 
between June 1966 and June 1968, the 
Air Force orbited 26 communications 
satellites; all but one have performed 
up to DC A standards. Five Titan 
IIIC (launches were involved in all, 
with four of the five being successful. 

Now circling the Earth at about 
18,200 nautical miles altitude, all 26 
commanioations satellites were in- 
jected into an equatorial, near-syn- 
chronous orbit. They drift In an 
easterly direction at a rate relative 


to Earth of about 24 degx'ees longi- 
tude a day. So that the satellites 
would not **bunch'^ closely together 
in space for long periods of time, they 
were ejected from their dispenser at 
slightly differing velocities, causing 
their orbits to be random. Moreover, 
these satellites were ejected in a man- 
ner that impacted perpetual rate of 
spin of approximately 160 revolutions 
a minute. Consequently, each satellite 
remains -stabilized so as not to deviate 
more than plus or minus five degrees 
from earth’s equatorial plane. Each 
repeater satellite uses two traveling 
wave tube amplifiers, one to act as an 
auxiliary backup to seiwe when the 
initial one shuts down, They functiort 
in the X-band frequency range. 

Once orbited, these satellites en-* 
abled communicators to vault dis- 
tances up to 9,000 miles apart be- 
tween terminals. The more satellites 
that were added to the ring encircling 
Earth, the greater became the oppor- 
tunity of gaining access to them. 
Thus satellite availability to eoirth 
teminals HnWng South Vietnam with 
the Pentagon improved from 92 per- 
cent in July 1967, when 17 working 
communications satellites were in or- 
bit, to 96 percent now that 24 work- 
ing satellites are in orbit. 

Beside handling voice and teletype 
transmissions, the satellites and earth 
terminals comprising the South Viet- 
nam-Pentagon link have, since late 
1967, been successfully used for 
transmitting high-quality rreconnais- 
sance photographs of Vietnam. More- 
over, they have experimentally dem- 
onstrated the feasibility of trans- 
mitting high-speed secure digital data 
traffic. On at least two separate oc- 
casions during late 1967, when cer- 
tain vital submarine cables were 
temporarily out of service due to 
cable breaks, defense satellite circuits 
were pressed into emergency substi- 
tute use for carrying high-priority 
defense traffic ordinarily transmitted 
by the cables. 

Initially the satellites were con- 
ceived to last at least 18 months and 
hopefully up to three years. Equipped 
not with batteries that would wear 
out but with solar array panels for 
generating their own power, the ini- 
tial famHy of satellites was believed 
capable of squeezing out a few extra 
years of life beyond the maximum of 
three. They were endowed with a 
spare traveling wave tube amplifier 
to ensure that they would continue 
repeating communications traffic 


beamed at them long after the Inltt 
amplifier burned out. Despite the tit 
that, according to latest estimate 
they may remain in orbit for as lojj 
as 10 years, they are doomed to & 
►after six years of life; their clectm 
ic components are destined to swiki 
off automatically at that time. Thi 
means that by 1 972-73, out of the ft 
now in orbit, only those 8 orbited !i 
1968 will continue to function. Th!r 
means that, if DOD is to continw 
satellite communications for carryii^ 
unique and vital strategic communi 
cations, it behooves us to get somt 
thing up there to replace them soon- 
by 1971— because all manner 
things are apt to go wrong with theia 
by then. 

Foilow>*on Program to IDCSP 

No matter how wall the 
satellite system has turned ouit^i^ 
it has turned extremely well 
most part — a foIloNV-on 
needed. There are veiy good 
for this, not the least of wWohfjbffl 
low 3-watt power output whleli }|p| 
communications capacity of the fiM 
ent satellites, and also the 8hqrt|ffi 
span. 

Consequently, since 1966, DCA 
been planning a follow-on program. 
It-s objective is to furnish the Na- 
tional Command Authority and th« 
Military Services with a future, high 
capacity, secure, strategic communi- 
cations satellite network endowet! 
with an over higher degree of reli 
ability, flexibiliity, survivability aftei 
an attack, and immunity to enmj 
jamming. In the interests of economy 
it IS planned, generally speaking 
upon the existing initial system eartJ 
facilities. The principal evolutionar; 
advances are contained in the apat 
elements of the system. 

The new satellites will be. equippe 
with earth-coverage antennas, an 
with steerable narrow-beam antennae 
The so-called earth-coverage antenna 
will direct most of their radiate 
power toward the Earth so as to cof^ 
er fairly uni.fomily that portion c 
the Earth visible to tJie satellite. Tii 
narrow-beam antennas will dim 
most of their radiated energy ini 
two very narrow-beam ilium inatan 
areas on the earth’s surface one 1 
two thousand miles in diameter. Tl 
narrow-beam antennas will be stee: 
able so that their beams can be d 
rected towards any selected area t 
the earth’s surface visible to the sa 
elllte. Although the satellite will 1 
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niewhat similar to the INTELSAT 
now under evaluation by the IN- 
ELS AT Consorrtium, the narrow- 
sam antennas will have greater flex- 
ility than those on INTELSAT 4 
-meet changing* requirements 
•ound the world. It is tliis unique- 
and flexibility of the Phase II 
itellite that differentiartcs the satel- 
-e of the future from the present- 
ny military and commeroial satel- 
.es. 

General Objectives of the 
Phase II Program 

Looking closely at the objectives of 
*e Phase II program, it becomes ap- 
xrant that we are shooting for an 
panded version of the goals of our 
'i^nal system ^vith a few extra 
vidends added for good measure, 
iiase II must handle securely, and 
considerable volume, practically 
fery form of electronic communica- 
ms, including voice, teletype, eom- 
iterized digital data, and video 
'i.nsmission. At all costs, Phase II 
ust, pijill support the National Com- 
an4 .Authority promptly— ins tan- 
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Lhe Defense Conimun- 


ations System (DCS). Besides the 
“ucial command and control data, a 
'emend ous volume of data for mill- 
ry logistical and administrative 


puiposes must be communicated 
through military channels when com- 
mercial communications facilities are 
not available. In this regard, DCA is 
striving to exploit an* optimum ‘^mix,*’ 
or ratio of resources, whereby the 
‘‘unique and vitaP’ traffic of the DCS 
will use military facilities, including 
the Phase II satellite network, leav- 
ing approximately two-thirds of de- 
fense traffic to be carried by com- 
mercial facilities. The latter also in- 
cludes satellites, as indicated by the 
46 satellite circuits leased by DCA 
from the international record car- 
riers in the Pacific, and six circuits, 
witli more yet to co-me, in the Atlan- 
tic. 

One of the major extra dividends 
desired from Phase II conies in the 
area of tactical communications — 
something people in the strategic 
communications business shy away 
from less and less these days. Phase 
II is expected to lend itself to com- 
munications between small portable 
terminals. Phase II is also expected 
to facilitate world- wide contingency 
communications, whereby entire new 
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iM I l a u.'.il mi'iM jlii'.i.h, m an 
easierly uirecuion, several of them'^ 
distributed around earth’s equatorial 
plane will function as "fixed^* stationa 
relative to eaiih's position. At this 
stage we have not decided if we will 


orbit three, four, or more — so much 
depends upon funding, on the future 
capabilities of the earth terminals, 
and on tlte number of ‘^standby^’ 
satellites authorized a.a replacements. 

If anyone thinks there is nothing 
new about DCA*s foidhcoming Phase 
II synchronous satellites, he is right 
in part. Certainly there is ample 
precedent: a pair of NASA-produced, 
DCA-manned satellites named SYN- 
COMs II and III, which have been 
orbiting quite syndironously for 
yeai^. They can continue orbiting 
until they run out of gas. So there is 
no question about it, the mechanical 
aspect of the space platfonn is 
happily within the state of the art. 

DCA^s Phase II synchronous satel- 
lites will differ, however, in the qual- 
ity and quantity of their perform- 
ance, besides the way in which they 
perform. Being synchronously posi- 
tioned and steerable from the ground 
to help keep them ‘^ibced,‘^ Phase II 
satellites will no longer be subject to 
periods of bunching'' or of opening 
holes in the iing, which lessens satel- 
lite availability appreciably. Bather, 
no' lei'minals will be assured of 
I 1 100 percent accessibility 

I'leir allotted time^[>eriods on 

V," a I -ver number of satelUtca are 
' ynchronously for Phase II, 
Ui"7 III, I it be higher po^vered. They 
r *iiy III I wide global coverage from 70 
(! -outh latitude, They must on- 

.Oi n ■■?‘atively long life span. They 
r ,n' ^''-.-itain ample gas for rapid re- 
!■ •:>ii iiu ing and ananeuvering as re- 
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quired to support contingency plans. 
What's more tlieir repeater band- 
width and mnltiplc access capacity 
must be appreciably increased be- 
cause not two terminals but scores of 
tenninals will communicate through 
them simultaneously. To facilitate 
this, each Phase 11 satellite will be 
equipped with two types of antenna: 
an earth coverage antenna, directing 
most of its radia-ted power towards 
Earth so as to provide unifoim cov- 
erage to all ^'visible" terminals; and 
a narrow-beam antenna that focuses 
its energy into a narrow beam cover- 
ing a circle of Earth's surface with 
diameter of from 1,000 to 2,000 miles. 

The naiTOW-beam antenna must be 
steerable in order to point it from 
area to area, aa the need dictates. The 
small portion of earth's surface thus 
ilhiminated will consequently receive 
100 times more power than this same 
area would othenvise receive, en- 
abling use of small, portable tenni- 
nals for contingency as well as stra- 
tegic purjmsea. Both antennas would 
handle hundreds of equivalent voice 
channels at a time. The concentration 
of radiated power provided by the 
narrow beams will enable us to estab- 
lish these diannels to selected trans- 
portable small-sizG earth terminals. 
This will give the capability, should 
the urgent need arise, to quickly de- 
ploy terminals into new theaters of 
operation and rapidly establish vital 
communications into and within the 
theater to connect the headquaHera 
of major commands or authorities. 
This capability can be used to supple- 
ment and augment the capacity of the 
DCS in a “day to day" mission mode 
and also cover contingencies. This 
will give us a new but very important 
option. Experience gained in South- 
east Asia and elsewhere gave a great- 
er and clearer appreciation of the 
role that high quality, rapidly estab- 
lished communicatiojis cliannels can 
play in contingency situations, Al- 
though hundreds of millions of dol- 
lars have been spent in the procure- 
ment, construction, and Installation 
of long-range communications, full 
coimnunicatlona capacity has often 
lagged months behind the buildup of 
forces. The Phase II satellite, with 
its narrow beam steerable antennas 
and smaller highly transportable 
•. tenninals, will hopefully give a capa- 
bility for rapid buildup of command 
, communications In conUngency situa- 
tions wherever required. 


Ground System 

Turning to the Phase 11 teiminals, 
we can now get back down to Earth. 
But here Uie ground is more tenuous 
than solid, because what is known 
about Phase II termiinals is evenly 
matched by whiat is not yet known. It 
is known, for example, that the net- 
work of Phase II tenninals will use 
the existing 36 initial system tenni- 
nals in an upgraded condition. Some 
of them, the 40-foot and 60 -foot ones 
at least, will be improved to handle 
up to possibly 60 equivalent voice 
channels apiece and sdmultaneously. 
Eurthermore, additional terminals 
will be bought so that total Phase II 
tenninals will about double the num- 
ber employed in Phase I. DCA wants 
to buy more of certain types o-f initial 
temmals, and wants to develop an 
advanced shipboard and an advanced 
airborne model — ^the latter for use in 
the airborne command post. DCA 
wants to procure a batch of highly 
transportable tenninals to further en- 
hance redoployability in sxippoii; o-f 
contingency opcivitions and suiwiv- 
ability. 

Now we come to the unknown. It 
is unknown precisely how many ter- 
minals DCA will get, or of what 
types they will be. It is unknown 
what modifications to apply to exist- 
ing tenninals, or what modulation 
and multiplexing subsystems to ex- 
ploit. These matters, and others, are 
all under study, with a view to ar- 
riving at a versatile, reliable earth 
teiminal network best capable of ex- 
ploiting the Phase II satellite en- 
vironment. As procurement plans are 
firmed up, more information along 
these lines will be released. Not to be 
overlooked is the Phase II control 
system, which is likewise in the study 
stage, and about which infoinnation 
will also be disseminated when plans 
become firm. 

Future 

What of the future? To borrow an 
old theatrical expression, is this 
really a "tough act to follow?" Per- 
haps it is, but I believe that Phase 11 
only sets up the basis for even great- 
er accomplishments in the years 
ahe.ad. Although Phase 11 should con- 
tinue well into the 1970s, advance- 
ments in the state of the art will 
presumably continue to occur, and 
thus thought should begin now as to 


how best to meet the next generation 
requirement that is sure to come, We ^ 
at DCA will continue to keep abreast ' 
of technological improvements with 
a view to ever expanding and im- 
proving the Phase TI capability, In 
this regard, we will be anxious to 
improve "on board" signal process- 
ing. Eventually we would like to have 
a direct satellite-to-satellite communi- 
cations lelay capability. We would 
like also to exploit higher frequencies, 
if at all practicable. Possibly, we 
might like to x*eorient the entire pat- 
tern of satellite communications from 
the frequency division to the time 
division mode of transmission. There 
is much that can still l>e done, pi'e- 
senting a cliallenge foi' both DOD 
communications managers and (indus- 
try. 

The ability of DOD to meet the 
overall program objectives and fully 
optimize the satellite communications 
teclmology in the Defense SatelUto 
Communications System appears to 
be limited only by the imagination 
and resources applied by both indus- 
try and DOD, Collectively, we have 
the technological "know liow" to plan, 
engineer, and produce a Phase TI 
system of satellites and earth ter- 
minals at greater cost effecUvencss, 
but with more porfoimiancc, increased 
reliability, and improved maintain- 
ability. 
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Guidance-- A Maturing Technology 


Addrcftii hy Gen, Jamea Fe?‘flftwon, 
(/SAF, (hmmiiiuln^ Air Force Sys- 
iema (Um/inandt lU the Fourth Guid- 
ance Teat SymyoHiivm, Holloman 
A Fit, N. A/m Nov. 0 , 1068 , 

^5inco tho technical subjects of this 
couchivo should be ado(iualely covered 
lit the panel aessions, I thought that 
niy remark a today might conceni 
broader issues with relation to inertial 
guidance technology and its systems. 
^‘Without ft guidance system, a 
inlssllo is nothing but a vast 
pyrotechnic (lisp lay.” 

In this remark lies the very “heai*t 
of the mutter'' concerning not only 
mins lies, but every target- aimed vehi- 
cle in our inventory, present or 
future. 

Whether the target is a point on 
earth or a landing area on the moon, 
the "miracle steering*^ of an inertial 
guidance system or inertial naviga- 
tion system must bo the vehicle's way 
of getting there. 

It is the concern of the Air Force, 
and the Systems Command in parti- 
cular, in seeing that both oifensivc 
and defensive weapons liit their 
iiiarksj that their missions end at the 
proj)or dostinalionj at the proper 
time, with the specified accuracy. It 
Ih also our concern that these weap- 
ons contain the l>est available guid- 
ance systems, that they be cost effec- 
tive, and tliat they have a reliability 
far in excess of anything we have 
ever experienced. 

A tremendous number of the com- 
munications that come across my 
desk today concern guidance. The 
operational commands seek the ulti- 
mate passive system. The systems 
analysts in DOD place a very high 
significance on cost effectiveness. The 
theatre commands want the most 
reliable systems. 

It is the business of the Central 
Inertial Guidance Test Facility at 
Holloman AFB and the Systems Com- 
mand headquarters at Andrews AFB 


to satisfy everyone in these aspects. 

I just mentioned that one of the 
areas of our concern is the ultimate 
inertial guidance package. We are far 
beyond any nation in the world — ^free 
or enslaved — in this technology, per- 
haps by yeai’s. However, we developed 
the first such system in 1950 — the 
XN-1. It guided a C-47 to a pre- 
selected target, effected a 180 degree 
turn and brought the plane back to 
base, That was 18 years ago. At the 
same time, our fastest experimental 
aircraft were only capable of speeds 
up to about 800 miles per hour but 
today our X-16 has flown over 4,600 
miles per hour. That is almost six 
times as fast. Are today's guidance 
systems six time better than the 
XN-1 1 realize that they are bet- 
tor — ^tremendously better — ^but we 
have not yet arrived at the pure 
passive inertial system. This would 
be six times better. 

I hear a lot of talk about our 
approach to a technical plateau, that 
because we moved so rapidly in this 
field and are so far ahead, we can 
afford to turn on the auto-pilot and 
relax a bit. This is a dangerous state 
of complacency. We cannot maintain 
the statm guot and 1 include slight 
advances as being status quo. 

We need quick-reaction, inertial 
navigation techniques that will reduce 
our current reaction time required for 
a one mile-per-hour accuracy. We 
need a low-cost air-to-surface missile 
midcourse guidance system that will 
sell for $3,000 rather than $16,000. 
We need coherent, side-looking radars 
to meet the offensive and recce mis- 
sions. I could cite a dozen other re- 
quirements ranging from pure iner- 
tial through combined, inertial-elec- 
tromagnetic to pure electromagnetic. 
We need more than we can get— 
faster than we can get them — now. 

I just returned from the Farn- 
borough show in England. From what 
I saw and from what I have learned, 
the Soviets are working night and 
day to upset the status qjuo. There are 
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a number of possible advances or 
even breakthroughs that would give 
them decided advantages over us. We 
would be most umvlse to let them take 
a lead in technology through our own 
lack of decisive effort. We must, at all 
times, maintain a technical momen- 
tum in order for our nation to main- 
tain adequate strength across the en- 
tire spectrum of deterrence. 

To maintain this momentum does 
not mean that "price is no object". To 
the contrary. We cannot spend all our 
money on guidance hardware. The 
Systems Command, as well as the sys- 
tems analysts in DOD, is more than 
ever thinking along cost-effective 
lines. This is for good reason. I might 
cite one example, A $2 million missile 
contains $800,000 worth of guidance 
and control hardware. Frankly, this 
is too expensive. The Air Force must 
insure that the best combination of 
economy and performance be the 
prime requisites in the procurement 
of inertial equipment — not just per- 
formance. 

Without question, the application 
of two considerations is necessary: 
the all too familiar state of the art 
with regard to performance, and the 
less familiar state of the economy 
with respect to cost. For too many 
years, these have been the only con- 
siderations in determining technical 
acceptability and the low bidder. All 
too often, this has resulted in the pur: 
chase of equipment which appeared 
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very attractive from the standpoint 
of initial cost but ended up in exces- 
sive funding* for operational support. 
Particularly I have in mind one type 
of fighter Avhose guidance systems 
costs the Air Force $20 million an- 
nually because of one specific part 
that constantly requires maintenance. 

We have a study under way to de- 
termine the feasibility of placing iner- 
tial system procurement under an ap- 
proach similar to systems planning 
and management. 

If this technique is adopted, the 
state-of-the-art considerations will 
not only include the present require- 
ments such as accuracies, reaction 
times, power, weight, size, etc., but 
also reliability and maintainability. 
The state-of-the-economy considera- 
tions, in addition to initial costs, will 
include complete user costs with re- 
spect to user rate, pipeline time, re- 
pairs, maintenance, requirements for 
additional systems and spares, and 
inventory control. 

All these factors ^viIl have to be 
considered even as early as during 
the advance development stage rather 
than after, If we have to go this 
route to bring cost wthin reason, we 
shall. 

As you are aware, I included re- 
liability in the state-of-the-art consi- 
derations. Every morning at my staff 
meetings I am provided with a run- 
do^vn of every aircraft accident in the 
Air Force. All too often these acci- 
dents occur because of the failure of 
one 69-cent part^a pin, a washer, a 
diode or potting compound. All too 
often the failure occurred somewhere 
in the guidance system. Some of our 
planes cost more than $6 million. Re- 
gardless of that famous World War 
II phrase, they are not expendable, 
and neither are the pilots. Especially 
not for 69 cents. 

The keys to improved reliability are 
the retention and utilization of ex- 
perience and quality workmanship. 
We have all traveled a long, hard 
road in the electronic systems re- 
liability effort. There has been mas- 
sive documentation of our reliability 
efforts, but we have still not gone far 
enough in providing the factual 
documentation that insures us the use 
of experience gained and gives us the 
raw material for effective quality 
assurance. The failure of those 69- 
cent parts attests to this. We have 
not pne far enough ^vith directive 
policies, the sinews of sound, effective 
reliability control. 


I say “we" because industry and 
the Air Force are a team in the iner- 
tial guidance held, and we both share 
big stakes in the success of our joint 
efforts. 

Basically, however, reliability is the 
responsibility of the contractor, the 
man who makes the hardware. Re- 
liability should be an inherent built- 
in characteristic of the finished prod- 
uct. It is not an extra premium, but 
a basic requirement of contract per- 
formance, It is becoming an increas- 
ingly important factor in contractor 
evaluation and source selection, now 
that the industrial base, particularly 
for electronics and guidance pi’ocu re- 
men ts, has broadened, and the records 
of proved past performance are avail- 
able to us, 

I have no doubt but that the future 
problems associated with the reliabil- 
ity of guidance will get more difflcult. 
Systems will be more complex, have 
more subsystems and, in turn, more 
components and more parts. There is 
an added importance to reliability. 
Each system has more capability than 
its predecessor, and thus has farther 
reaching effects, both in success and 
failure. Reliability must be assured 
when the system is delivered, not 
later, If we get a system today, then 
spend two years to modify it or alter 
it to make it operationally acceptable, 
we end up ^vith a 1968 system in 
19Y0. This is not acceptable. Our 
competition with the iron and bamboo 
curtain countries is too grim for 
this, 

We must insist that industry con- 


tinue to face the necessity for making 
reliable, operationally- acceptable ays- 
Force, He stated our policies and re- 
terns on time. 

I would like to conclude with sonic 
remarks by Dr. Joseph Chary k, 
former Under Secretary of the Atr 
quirements very succinctly. He aaid t 
With the pace of modern tech** 
nology, and with the criticality of 
superior military capability to 
national security, to be second 
may well be guicidnl. The key 
then is a combination of simple, 
but difficult, things — a mature 
judgment as to the areas of cri- 
tical Importance, a willingness to 
take calculated development riaka, 
a solid determination and will 
to terminate promptly or re- 
orient programs where new fac- 
tors have changed the tenets on 
which the program was laii itched, 
an assertive and prompt re- 
sponse to new and challcitging 
possibilities, and a willinguesB 
by industry and Government to 
experiment with new contracting 
and managoment methods with 
premiums for performance nmt 
penalties for ma I performance. 

We must be realistic about the 
problems confronting* us. Wo must be 
equally realhgtic about the actio t\H wo 
can take to solve these problem b. Over 
the past 18 years we have met and 
mastered a host of staggering ]>rob* 
lems in the field of Inertial guldeuico, 
In the same spirit, I am confident wo 
can meet the challenges facing 
now. 


Weapon Systems Trends in the Army 


Address by LU Gen. F. J. Ckesa/rek, 
USA, Asst Vice Chief of Staff, V. S. 
Army, at the Luncheon for Sustain- 
ing Members of the Association of the 
U. S. Army, Washingtmi, D. C„ Oct 
30, 1908. 


I would like to share with you a 
parable written by Benjamin Frank- 
lin in which he described how to make 
a Striking Sundial so that all the 
neighborhood for 10 miles around 
could know the time when the sun 
shines without having to look at the 
dial. In short, Mr, Franklin proposed: 


In an open field with no impedi- 
ment to sunshine, mark out hour 
lines, as for a sundial. On tlic 
line for one o'clock, place one 
cannon; on the two o’clock line, 
two cannons; and so on. Tho 
furrows must all be charged with 
powder, but ball is unnecessary. 
Around the sundial, place lenses 
to light powder trains; number 
one, for example, at one o’clock 
would fire one gun. At two 
o’clock, a focus shall fall on lino 
two, kindle another train, and 
discharge two guns successively; 
and so on, 


12 


January 1969 


Mr. Franklin then notes that the 
hief expense ^vill be the powder; the 
"8 cannons, once bought, will with 
2 are last 100 years, and there will be 
I great saving oi powder on cloudy 
iays. He then concludes: 

Kind reader, Methinks I hear 
thee say that it is indeed a good 
Thing to know liow the Time 
passes, but this Kind of Dial 
would be very Expensive; and 
the Cost greater than the Ad- 
vantage. Thou art wise, my 
Friend, to be so considerate be** 
forehand; some Fools would not 
have found out so much *ii\ they 
had built the Dial and try^d it, 
Franklin’s admonition to weigh cost 
against advantage now falls under 
the terminology of cost effectiveness, 
a new tool of management science. 

Today, the protagonists of such a 
sundial would also consider tradeoffs* 
After satisfying themselves of the 
advantages to be gained versus the 
costa involved, they might propose 
surrendering a quantity of watches, 
clocks and other model sundials equal 
in value, after discounting, to the in- 
vestment and operating cost of the 
new sundial over a period of years. 

Needless to say, this concern for 
the cost of introducing a new system 
into inventory has a profound signifi- 
cance to both the Military Services 
and to industry. Its implications are 
great. They extend into force struc- 
ture, doctrine, and manning levels, as 
well as into equipment inventories. 

In my article written for the Asso- 
ciation of the United States Army 
Green Bookt I used the case study of 
the AH-56A — the Cheyenne helicop- 
ter gunship — to illustrate the concept 
of equal cost tradeoff. I would like to 
use it again now, very briefly. 

To field this new helicopter at the 
earliest practicable date and to take 
advantage of certain contract option 
prices, the Army in the spring of 
19G7 requested authority from the 
Secretary of Defense to initiate its 
procurement. The Army recognized 
that, in the long run, the new capabil- 
ity provided by the AH-56A would 
permit some tradeoff of other systems 
already in the inventory. The Secre- 
tary of Defense agreed that the sys- 
tem should be introduced but con- 
cluded that the Army should identify 
and trade off other systems so that, 
over a 10-year period, the cost of the 
Cheyenne system would be offset by 
the cost of the tradeoff. 


The Defense Department employs 
the technique of equal cost tradeoff 
to encourage the uniformed Services 
to exercise their best judgments and 
analytic capabilities in recommending 
the best mix of forces and weapon 
systems. 

In considering the future applica- 
tion of tradeoffs, we must examine 
the course of the Army’s doctrinal 
evolution to get a feel for the size and 
shape of the Army of the 1970s and 
1980s, You will note that this evolu- 
tion is not based on any really new 
concepts ; rather, it is a matter of em- 
phasis on proven principles, some of 
which have roots going back to Bibli- 
cal times, 

I have singled out eight trends 
which, in my view, dominate our pro- 
fessional landscape; 

• Night operations. 

Night operations will become much 
more extensive and meaningful as 
night vision devices continue to im- 
prove, This opens new spectruma of 
tactics, type and density of equip- 
ment, intelligence, target acquision, 
and command and control. Equip- 
ment-wise, we must consider three 
aspects: needs of the individual 
soldier, combat surveillance, and tar- 
get acquisition. Work in all areas is 
being pushed hard, with emphasis on 
the immediate needs of our forces in 
Vietnam. For a classic example of 
night operations, wo can go back to 
Alexander the Great’s victory in 32C 
B,C. at the Hydaspos River in India. 
What we are talking about today, 
however, is new in the sense of com- 
mon versus unique doctrine. This 
field of endeavor holds as much pro- 
mise for the Army as TV did for the 
communications media 20 years ago. 

• Tactical air mobility. 

The advantages of tactical air 
mobility have been proved, and the 
practice is certain to be expanded 
with unlimited scope for innovation. 
This includes not only the capacity to 
move people and materiel of all types, 
but also surveillance aircraft func- 
tioning under any kind of operating 
condition and gunships with a 24- 
hour, all-weather capability. We must 
also increase aircraft survivability 
and reduce vulnerability, especially 
to fire. While only about 24 percent 
of our aircraft accidents result in 
fire, about 75 percent of all fatalities 
resulting from aircraft accidents are 
caused by fire, 

• Equipment weight. 

Weight is an impediment to battle. 
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This applies across the board, Al- 
though this fact was not just re- 
vealed yesterday, it is receiving 
priority attention. Weight has a 
direct bearing on the tactical air 
mobility point I just made, and it 
goes considerably further. We have 
moved aggressively in the area of 
individual equipment. We are now 
looking at the total spectrum. Tacti- 
cal mobility is the sum of many 
factors. We releaim this lesson every 
time we engage in combat — and un- 
learn it in peacetime when we be- 
come enamoured with the niceties of 
luxury and gadgetry, In this regard, 
industry tends to egg us on, pro- 
ducing vi.sions of compound use ma- 
chines capable of performing mira- 
cles. And we are guilty of falling 
prey to wishful thinking — of disre- 
garding lessons we learned the hard 
way. We need less of this sort of 
tiling. 

• Target acquisition. 

Delivery of heavy firepower at 
point targets in very short time spans 
is highly productive. Ways are being 
sought to imprwe the means and 
techniques of application, This in- 
cludes the need for improved target 
acquisition systems of all types — 
radar, electronic devices, and direc- 
tion finding systems. A key considera- 
tion here is the improvement of ac- 
curacy. With better accuracy, am- 
munition consumption is reduced and 
a big cumulative pay-off is produced, 

• Logistics support. 

Entirely new logistics support sys- 
tems are evolving based on the com- 
puter, airlift and containerization, 
I have long felt that we in the Army 
have not capitalized on industry’s 
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proven capal)ility to assist us in this 
complex business. 

• Command and control. 

Advances in communications and 

data manipulation capability are 
revolutionizing command and control. 
From the division level up, computers 
will be used to store enemy and 
friendly unit data, visually display 
the tactical and logistical situation, 
and assist in decision maldng by 
evaluating proposed com*aes of action 
and presenting a list of most to least 
favorable. The computer's capacity 
for storage and rapid computation 
can also be applied to a multitude of 
other tasks. For example, com- 
manders can use the computer's help 
in evaluating combat readiness, sup- 
ply capabilities, and intelligence. 

• Equipment reliability. 

Reliability of equipment is becom- 
ing an absolute necessity as mainte- 
nance becomes more complex and 
costly. Designing with maintainabil- 
ity specifically in mind is increas- 
ingly important, as is more sophisti- 
cated and reliable diagnostic equip- 
ment. We must be prepared to pay for 
this product in initial investment 
costs, confident that in short order we 
will be able to amortize the invest- 
ment by savings in logistics support 
and manpower. 

• Manpower costs. 

There is a growng realization of 
the total cost of manpower. This 
realization leads to pressures to get 
more utility from each soldier and to 
reduce the numbers needed, 

These trends — I have enumerated 
eight, but there are others of signifi- 
cance — vnW be the Army^s bench 
marks in calculating its future needs 
and in applying U'adeoffs where re- 
quired, 

I would like to expand a bit on 
total cost of manpower, since it is the 
dominant cost factor in weapon sys- 
tem cost-effectiveness analyses. 

The average annual base pay of a 
soldier is approximately $3,000, To 
this must be added the cost of his 
individual equipment, his retirement 
and insurance benefits, his upkeep, 
food, medical support, housing, etc. 
Thus, the total annual cost averages 
out at $6,830, As most weapon sys- 
tems have at least a 10-year life, we 
equate their manpower element for 
a similar time span, Our single 
soldier cost now becomes $68,800 in 
a weapon system life cycle. With a 


thousand soldiers — roughly, only one 
battalion — that means $68,300,000. 
We can buy a lot of hardware for 
that kind of money, if it can be 
manned and seiwiced with substan- 
tially fewer people than the hardware 
being traded off. 

There is still another aspect of 
post- Vietnam weapon systems intro- 
duction that is of special coneeim to 
industry. I call it cost constrained 
programming. 

It is quite clear to me that the end 
of the Vietnam war will be accom- 
panied by two conflicting resource 
positions. On the one hand, the Army 
can expect to be pressed hard to re- 
duce its spending. At the aame time, 
some of the new systems, such as 
Sentinel, Cheyenne, and MBT-70 
(the new main battle tank) will be 
reaching the production stage with 
their high price tags, 

Cost Constraints 

That portion of the gross national 
product which is devoted to defense 
appropriations may be considex’ed an 
expression of the American public's 
conceni with the perceived threat to 
our national security, The percentage 
varies from year to year, but a gen- 
eral trend can be observed over time 
(barring a genoi'al war situation) 
which establishes a limit to the 
amount the nation is willing to spend 
on defejise. In the non -war years, 
within the Army's portion of tlie de- 
fense appropriation, we have been 
spending about 20 percent of our 
dollars for military hardware and 
ammunition. If we start with the 
limits we can derive from an eco- 
nomic analysis of our budget projec- 
tions, we may find that priorities are 
easier to establish for the total mix 
of our hardware. 

As an example of how this type of 
analysis can constrain a single de- 
velopmental system, it may be useful 
to look briefly at the case of the 
mechanized infantry combat vehicle, 
a member of the combat tracked vehi- 
cle family. The armored personnel 
carrier currently in the Army inven- 
tory was developed in the late 1960s. 
It was introduced in quantity in the 
early 1960s, As a rule of thumb, It is 
reasonable to expect a major item to 
have a useful life of about 12 years. 
On that basis, we should now be along 
the road toward development of a 
personnel carrier to be introduced in 
the inid-1970s. The Army has, in fact, 


established the military requirements | 
and obtained data from industry | 
which has shown us some attractive | 
designs. These promise to give us 
more room for our infantrymen and | 
their weapons in a much higher por-| 
formance vehicle that should be able’ 
to live quite a bit longer on the bat* 
tlefield and, at the same time pen nit ' 
more tactical innovations than our; 
current carrier. However, the now 
carriers cost quite a bit more money, i 
They cost so much moi*e, in fact, that ' 
we sent a requirements group back 
to the drawing board to give ua a 
greater visibility on each improve- 
ment feature. We want a vehicle with 
performance characteidstics meeting 
our most desired requirements and at 
a total systems cost which can be de- 
fended. We also want a vehicle that ’ 
can be procured in priority com- ' 
petition with other systems. 

This example illustrates only one 
of the techniques which we must re- 
fine. We must also examine procure- 
ment schedules for higli cost pro- 
grams and examine operating coat 
savings versus procurement expendi- 
ture tradeoffs, 

Turning now to (lifTeroni ap- 
proaches, we must improve our abil- 
ity to tap the resourcefulness of 
industry along tlie path of product 
improvement, which offers substantial 
pay-offs for relatively small invest- 
ment. Another path — a path tliiiL la 
somewhat overgrown because it has 
borne insufficient tra/Bc — is the 
utilization of existing inventions and 
systems in unconventional waya. 
Modern industry, as the greatest 
family of innovators in our hi story,, 
could be very useful in assuming- 
initiative.s in these areas. 

As we look ahead a few yeara, 
there are positive trends of tactics 
and associated hardware, support, 
command and control, and manage- 
ment systems which, when taken to- 
gether, will determine the size and 
shape of the Army of the 1970s. The 
ever rising cost of national defense 
compels us to consider manpower con- 
servation as a principal element in 
the cost equation. Postwar domestic 
and international demands can bo 
expected to put further pressures on 
the defense budget. 

Industry must keep abreast of all 
of the elements of change, and the 
Army will do well to develop coopera- 
tive measures to capitalize on in- 
dustry's innovative capability to help 
it come out on top. 
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How Big Is a Small Business? 


[E(lilor*H Note: This is the sixth 
and lust nrticio in a series contributed 
to tho nvtcme ImliiHlrij UidlGlin by 
Clyde Uothuuu'^ Deputy Associate Ad- 
ministrator, Small Du sill OSS Admin- 
in tratioml 

T ho broad Hcope of indUHtrios 
whicli arc eligible tox pregi’ams 
of tho Small Duainosa Adminislru- 
Uon (SB A) is not widely known. 
Th(' jniblic Umds to asHocialo SBA 
with small roUiil osiahlishmcnts or 
nnumfiu'iurhig oporaliojiH with ba- 
sically simple roquiromonts. Becaiiao 
oC these misconoojitions, members of 
tho jmblic are sometimes surprised 
at how soph isticu tod some small busi- 
imsHoH are. In point of fact, iliore 
are a number of highly capahlo small 
Armw making signincunt contributions 
to the (h'fenso industry and to the 
other sectors of the economy. 

These (\rms are not small in tech- 
nical capability or knowledge nor, 
por Imps, by tho standards which the 
average citizen would apply, even by 
number of employee s, The law, how- 
ever, recognizes that in business the 
quoHtlon of size is a volativo one. 
Size standards aro established in tho 
environment of the businoss world, 
tho market place; and similarly, those 
standards are a part of the frame 
of reference for every business, ro- 
gai’dlcss of size. 

Tho Small Business Act, as 
amended, provides that a nmaU busi- 
ness concern is "ono which is in- 
dependently owned and operated and 
which is not dominant in its held 
of operation.*' In addition to this 
general statutory donnition, the Ad- 
ministrator of tho Small Business 
Administration is authorized to make 
a detailed definition of small business. 
Where tho number of omployoos is 
used as one of the criteria in maldng 


a detailed definition, the number var- 
ies from industry to industry to the 
extent nccessaiy to reflect differing 
characteristics of such industries and 
to take a proper account of other 
relevant factors. 

The definition of small business 
also varies depending on the assist- 
ance program under consideration. 
There are different standards for the 
business loan programs, government 
procurement assistance, and the small 
business investment company pro- 
gram. The size standards for gov- 
ornment procurement assistance tend 
to he higher than for the business 
loan program, because government re- 
quivemcnis and specifications are fre- 
quently more sophisticated or exact- 
ing than for comparable commercial 
items. It is, ther*efore, necessary to 
adjust the staiulards in recognition 
of tho situation. 

Size Standards 

Staff work on size standards for 
all the various programs is perfomed 
in the Size Standards Staff under 
the Associate Administrator for Pro- 
cuvement and Management Assist- 
ance. The specific, applicable defini- 
tions are published in the Small Busi- 
ness Size Standards Regulation, avail- 
able from Regional Offices of SBA 
(for listing of Regional Offices, see 
article ** Subcontracting and Small 
Business/* DefeTiae J7tdii3t)y Bulletin, 
July 1968, page 4.) 

Any consideration of size stand- 
ards begins with the aforementioned 
established regulation which divides 
business into general, industry classi- 
ficabions and, specifically, addresses 
divisions of those classifleatlons. For 
purposes of government procurement, 
for example, the classifications arei 
construction ; manufacturing; non- 
manufacturing (those proposing to 
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sell items which they do not them- 
selves produce); research, develop- 
ment and testing; transportation; 
and refined petroleum products. With- 
in each of these areas specific stand- 
ards are established. Under manu- 
facturing, for instance, a lengthy 
schedule sets forth a list of industries, 
according to the Standard Industrial 
Classification Manual published by 
the Bureau of the Budget, with the 
maximum number which may be em- 
ployed if a firm is to be considered 
a small business. Other provisions 
handle certain exceptions. The stand- 
ard for manufacture of passenger 
cars, for example, has the effect of 
making all automobile manufacturers 
small businesses, except the tradi- 
tional **big three,” if they are bidding 
on a contract for passenger cars with- 
in Census Classification Code 37171. 
In this industry the three largest 
producers have 97 percent of the 
market for passenger cars produced 
in the United States, 

Interpretation of the statutory defi- 
nition of small business depends upon 
the meanings established by SBA for 
the phrase, “not dominant in its field 
of operations,” and the term ^‘affili- 
ate.” The significance of the first, 
a direct quote from the Act, is obvious 
and the official meaning quickly 
stated: a firm is "not dominant in 
its field of operations” when it does 
not exercise a controlling or major 
Influence, on a national basis in a 
kind of business activity in which 
a number of business concerns are 
primarily engaged. Consideration 1 
given to all appropriate factors, such 
as volume of business, number ox 
employees, competitive status of posi- 
tion, nature of business, etc. 

The meaning of "affiliate” is im 
portent for two reasons: first, me 
more significant, the question of in 
dependent ownership and operatioi 
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is determined here; second, all affili- 
ates of a firm are considered together 
\vhen the size criteria, such as em- 
ployee numbers, are applied. Finns 
are affiliates of each other when, 
either directly or indirectly, one con- 
cern controls or has the power to 
control the other; or a third party 
or parties controls or has the power 
to control both. Consideration is given 
to factors such as common o\vTior- 
ship, common management, and con- 
tractual relationships. For example, 
the president of one small firm, who 
o^vned a large block of stock in a 
second small business, might create 
an ''affiliation” through his office and 
ownership. If, however, the two fiimis 
together did not exceed the size stand- 
ard, there would be no problem in 
either business qualifying as a small 
business. 

The Process of 
Modifying Sire Standards 

Within this framework the size 
standards are subject to modification 
as appropriate. Current data on the 
economy and on the various indus- 
tries is continually evaluated for sig- 
nificance to the standards, and re- 
visions are developed as necessary. 
Other changes begin with a reemest 
to SBA from another govemmental 
agency or an industry/trade associa- 
tion that a particular standard be 
reviewed. As a general rule the re- 
quest is directed toward an increase 
in the maximum size of a small 
business under the regulation. Al- 
though there is nothing wi’ong with 
such a suggestion, per se, the staff 
reviewing the request must balance 
the specific proposal against the un- 
deniable fact that the position of 
small business would be nominally 
excellent, and actually abominable, if 
the standards were simply revised 
to qualify everyone. A statistical vic- 
tory would scarcely be in the spirit 
of the Congressional intent, so the 
changes must be weighed carefully. 

To review a prospective change, 
the Size Standards Staff obtains cur- 
rent and historical data on the size 
and composition of the industry con- 
cerned ; government procurements 
and set-asides within this classifica- 
tion are evaluated; and past bidder^s 
information is considered. If after 
this examination it appears that there 
is a reasonable case to be made for 


the proposed change, the Adminis- 
trator authorizes announcment of the 
suggested inodification m the Federal 
Register. Interested parties usually 
are given 15 bo SO days to make 
comments on the proposal. Occasion- 
ally, when data available to SEA 
are not considered adequate or appro- 
priate, or if the subject matter re- 
quires a more intensive review, a 
hearing will be held at which oral 
testimony on the subject is received 
in addition to documentary presenta- 
tions. 

After comments are returned, the 
Size Standards Staff reviews the case 
once again, this time weighing infor- 
mation provided by members of the 
industry and other concerned parties. 
After this evaluation the case is pre- 
sented to the Administrator with the 
staff recommendation for action, The 
final decision — whether to refuse or 
accept the original proposal, or per- 
haps to make a change not originally 
proposed — is made by the Adminis- 
trator. The decision is then announced 
in the Federal Register and incor- 
porated into the Size Standard Regu- 
lations. 

Although SBA establishes the 
standards and makes the final de- 
teiTuination of whether a dm quali- 
fies as a small business, it is the 
contracting officer who is responsible 
for one of the most critical decisions 
on a given procurement, as far as 
small firms are concerned, The con- 
tracting officer, subject to tho right 
of appeal, makes the determination of 
which industry classification and, 
therefore, which size standard applies 
to firms interested in the procure- 
ment. It is not unusual for an item 
to be classified under two areas, The 
classification is significant principally 
in set-asides. A set-aside, as discussed 
in a previous article of this series (see 
article, “Prime Contracting Program 
of Small Business Administration,” 
Defeme Ind^istry Bulletin^ August 
1968, page 18), is the resei'vation of a 
portion of a procurement, or an entire 
procurement, for competition by small 
businesses. 

Once the classification is made and 
a set-aside determined, the regular 
procurement procedure follows. Bid- 
ders certify that they are small busi- 
nesses when bids are submitted. 
Should there be some doubt as to 
a bidder *s qualification, any other bid- 
der may register a protest with the 


contracting officer, who wil ^ 

the protest to tho SBA Kcffioiml Omco 
sewing the avea \^horo tlio^ pi me pn 
office of the protested firm ucfi * 
Similarly, the contract inpT 
himself file such a pro tost, le o- 
gional Office will tJion aclciiowlrdgo 
the protest to both contracting ofllcei 
and protesting firm, and will roquoat 
the protested firm to proviilc infor- 
mation regarding its * niuJ 
size as well as a responao to tjio 
specific allegations of the protonL, Iho 
answer must be returned within iluvo 
days of receipt of tho ^ requont or 
the protested concern ^yiIl ruled 
“other than a small buBinOHrt*” After 
the response is provklod, SBA deter- 
mines the small busincKs ntaUis of 
the protested concern uiul notiflo.4 I ho 
concerned parties of the result wllhfii 
10 working days. 


Who May Appeal 
Small Business Status? 

The process described horoin in one 
of three which may lead to Viwiow 
by the Size Appeals Board in SBA^i 
Central OfTice, An nppnul inuy 1)0 
taken by any concern or oth(‘r in- 
terested party which has : 

• Protested the small stat- 

us of another concern ns closcrlbed 
herein, and whose prolosi hnn bt'Oii 
denied by a Regional I>ir< 3 Gtor. 

• Been adversely afifacCod by a de< 
cision of a field office. 

• Been adversely afToclod by a de- 
cision of a contracting' officer re- 
garding product classtficntloii. 

Appeals are addressed to tho Chair- 
man, Size Appeals Boai^d, Bin all BuhU 
ness Administration, Washington, 
D.C. 20416. No particular form of 
protest is established, but Uio 
formation pertinent to tho circuni- 
lant is expected to incUido any in- 
stances of the appealed aituation and 
a concise statement of hift argximent, 
along with documentary evidence mip- 
porting his contentions* The board 
informs interested parties, providing 
copies of the notice of appeal. Those 
pax'ties then have five work in j? duya 
to submit a statement of their posi- 
tion on the appeal, Tho board, com- 
posed of the Deputy Adminlatrntor, 
the Associate Admini strut ora for Pro- 
urement and Management Aaflistiinco 
and for Financial Assistance, and 
the Assistant Administrator for PIuti- 
ning, Research and Analysis, gives 

(Continued inside hetok cover) 
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Top 100 Defenss Contractors Announced 


Top 100 Companies and Their 
Subsidiary Corporations 
Listed According to Net Value 
of Military Prime Contract 
Awards Fiscal Year 1968 
(July 1, 1967-June 30, 1968) 

The 100 companies, which together 
with their subsidiaries, were awarded 
the largest dollar volume of miUtai’y 
prime contracts of $10,000 or more 
in FY 1968, accounted for $26.2 
hillion, or 1.9 percent more than in 
FY 1967. The total awarded to all 
U.S. companies was $38,8 billion, 
which was 1 percent less than in FY 
1967. 

Although the total volume of 
awards was almost the same in both 
fiscal years, there wore sizeable in- 
ci*eases in the procuromoni of am- 
munition, missiles and space equip- 
ment, petroleum, and transportation 
services, Awards decreased in cloth- 
ing and textiles, construction, and 
miscellaneous commercial type items. 
In general, the industries aifected by 
the increased defense procurement 
are more highly concentrated than 
those affected by decreased proeure- 
ment. It is principally for this 
reason that the top 100 companies 
received 1.9 percent more of the FY 
1968 than of the FY 1967 total, or 
67.4 percent compared with 66,6 
percent. 

Listing of the top 100 companies 
and their subsidiaries, in order of 
rank, is given below. The report is 
compiled by the Directorate for 
Statistical Services in the O/bce of 
the Assistant Secretary of Defense 
(Comptroller), Washington, D, C. 
20301, 

THOUSANDS 


Rank COMPANY OP 

DOU.ARS 

U. S. TOTAlr ft $38,82C,626 

Total, 100 Companies Sc ^ 

Their Subsidiaries b 26,171,192 

1. General Dynamics Corn ^ ^28M88 
Dynatronics Inc 27 

Stromborar Carlson Corp 7,782 

United Electric Goal Co 42 

total 2,23^880 


2. Lockheed Aii croft Corp 

1,858,863 

Lockheed Shipbuildlne; 


Construction 

11,834 

TOTAL ^ 

1,870,107 

8. General Electric Co 

1,485,006 

General Electilc Supply 


Co 

3,611 

TOTAL 

1,488,707 

4, United Aim aft Corp 

1,320,001 

6, McDonnell DougflaB Corp 

1,087,660 

Conductron Corp 

6,372 

Hycon Mfg Co 

7,806 

TOTAL 

1,100,837 

0. American Telephone & 


Telegraph Co 

101,405 

Chesapeake & Potomac 


Toiaphono Co 

18,018 

nitnois Bell Tel Co 

88 

Mountain States Tel & Tel Co 

1,872 

New England Tel & Tel Co 

640 

New Jeiaoy Doll Telephone Co 

^ B20 

New York Telephone Co 

152 

Noithwestern Bell Telephone 


Co 

235 

Ohio Boll Telephone Co 

001 

Pacific Noilhwost Boll 


Telephone 

160 

Pacific Tolophono & Telegraph 


Co 

226 

Southern Doll Telephone & 


Telegraph 

2,178 

Southwestern Boll Telephone 

1,107 

Teletype Corp 

22,501 

Western Electric Co Inc 

671,177 

TOTAL ^ 

776,027 

7, Boeing Co 

762,141 

8, Ling Temco Vought Ino 

50,011 

Altec Service Co 

58 

Branift Ah ways Inc 

46,304 

Continental Blectronka Mfg 


Co 

4,238 

Joiferscin Wire Sc Cable Corp 

161 

Jones & Lnughitn Steel Corp 

605 

Kontron Hawai Ltd 

8,640 

LTV Electrosystema 

123,502 

LTV Aerospace Corp 

487,762 

LTV Ling Altec Inc 

880 

Momcor Inc 

25,888 

National Car Rental System 

11 

Okonite Co The 

1,666 

Wilson & Co Inc 

8,290 

Wilson Pharmaceutical & 


Chem Corp 

16 

Wilson Sporting Goods Co 

160 

TOTAL 

758,261 

9, North American Rockwell 


Corp 

668,482 

Bemmort-Wernor, Inc 

160 

TOTAL 

068,641 

10, General Motois Corp 

629,516 

Frigldalie Sales Corp 

96 

TOTAL ” 

629,610 

11. Grumman Aircraft Engineering 


Corp 

629,197 

12. Avco Corp 

688,048 


18. 

Textron Inc 

18,438 


Accesaoiy Pioducts Co 

133 


Boil Aerospace Corp 

478,691 


Bell Aeiosystems Co 

100 


Dostitch Inc 

14 


Camcnr Screw & Mfg Co 

80 


Fnfnir Bearing Go 

l.BQl 


Fanner Mfg Co 

66 


Talon, Inc 

832 


Textron Electronics Inc 

093 


Townsend Co 

207 


Waterbary Farrol 

102 


TOTAL ^ 

500,747 

14. 

Litton Industries, Inc 

28,762 


Aero Service Corp 

822 


Allis (Xiouis) Go 

1,818 


Alvoy Ferguson Co 

130 


Clifton Picclsion Pioducts Co 

27 


Eureka X-iay Tube Corp 

88 


Ingalls Shipbuilding Corp 

277,280 


Kimball Systems, Inc 

22 


Litton Precision Piods Inc 

0,820 


Litton Systems Inc 

150,880 


Monroe International Inc 

48 


Profcxray Inc 

27 


Royal Typewriter Go, Inc 

18 


TOTAL 

465,001 

15. 

Raytheon Co 

431,241 


Amana Refrigeration Inc 

IS 


Machtett Laboratories Inc 

10,350 


Micro State Electronics Corp 

12S 


Raytheon Education Co 

020 


Seismograph Service Corp 

04 


TOTAL 

461,754 

16. 

Sperry Rand Coip 

447,197 

17. 

Martin Marietta Corp 

Amphenol- Borg Electronics, 

867,642 


GMBH 

280 


Bunker Ramo Corp 

36,520 


TOTAL 

898,464 

18. 

Kaiser Industries Corp 

Kaiser Aerospace & Electronics 

07 


Co 

6,616 


Kaiser Jeep Corp 

296.808 


Kaiser Steel Corp 

Nntionol Steel & Shipbuilding 

52,886 


Co 

81,988 


TOTAL 

886,884 

ID. 

Ford Motor Co 

76,771 


Qonoral Micro-Electronics, Inc 

170 


Phllco Ford Corp 

804,403 


TOTAL ' 


20. 

Honeywell Inc 

851.025 


Computer Control Go Inc 

67 


TOTAL ' 

861,082 

21, 

Olin Mnlhloson Chemical Corp 

829,415 

22, 

Northiop Corp 

182,150 


Halllcraftere Co 

88,467 


Northrop Carolina Inc 

Pago Communications 

Engineers Inc 

Secoa, Inc 

Warnecko Elcctror 

TOTAL 

26,188 
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23. Ryan Aeronautical Co 

133,761 

Continental Aviation & Engr 


Corp 

30,142 

Continental Motors Corp 

111.891 

Wisconsin Motor Corp 

8,374 

TOTAL 

293,158 

24. Hughes Aircraft Co 

286,868 

MEVA Corp 

251 

TOTAL “ 

286,109 

26. Standard Oil of New Jersey 

148 

American Ciyogenlcg Inc 

251 

Enpiy Chemical Co 

93 

Esso AG 

1,310 

Esso International Corp 

144.906 

Esso Petrol Co Ltd 

92 

Easo Research & Engineering 


Co 

1,164 

Esso Standard Eastern Inc 

840 

Esso Standard Italiana 

2,035 

Es'^o Standard Oil Co SA 

2,584 

Esso Standard SAP 

119 

Esso Standaid Thailand Ltd 

124 

Humble Oil & Refining Co 

121,212 

TOTAL ^ 

274,37? 

26 Radio Corp of America 

264,961 

RCA Defense Electronics Corp 39 

RCA Institutes Inc 

12 

TOTAL 

265,012 

27. Westinghouse Electric Corp 

247,664 

Theimo King Corp 

1,466 

Thermo King Sales & Service 

66 

Weatinghouse Electric Supply 


Co 

1,319 

Westinghouge Learning Coip 

524 

TOTAL 

261,039 

28. General Tire & Rubber Co 

11,636 

Aerojet Delft Corp 

979 

Aerojet General Corp 

210,232 

BatesviUc Mfg Co 

24,182 

Fleetwood Corp 

10 

Frontier A alines Inc 

21 

General Tire International Co 

006 


TOTAL 

29. Internationa] Telephone & 

Tel Corp 

Amplex Corp 
BaUon InsU'ument Corp 
Consolidated Electric Lamp 
Continental Baking Co 
Federal Electuc Coip 
ITT Ejcctio Physics 
Laboratories 
ITT GilfijJnn Inc 
ITT Technical Seivices Inc 
TOTAL 

30. Internationa] Business Machine 

Co 

Science Research Associates 
Service Bureau Corp 
TOTAL 

31. Benilix Corp 

Bendfx Field Engineering 
Corp 

Bendix Weatinghouse Auto- 
Motive 

Dage Electric Co Inc 
Frfun Corp 

Mosaic Fabrications Inc 
P & D Mfg Co Inc 
TOTAL 

32. Pan American World Airways 

Inc 

33. F M C Corp 

Gunderson Bros Engineering 
Corp 

TOTAL 


248.056 

136,712 

67 

37 

Co 11 
2,194 
65,499 


2,716 

34,809 

621 


241,566 

223,023 
Inc 199 

m 

223.661 
214,398 

7,426 

176 

13 

1,017 

195 

331 

223.666 

296.662 
176,860 


0,406 


186,266 


34. 

Newport News Shipbld A 



Dry Dck Co 

Nuclear Service & Conatr 

181,248 


Co. Inc 

61 


TOTAL 

181,809 

35 

Raymond Moirlson Kiiiidsen (JV) 

176,00U 

80. 

Signal Companies Inc (The) 



Dunham Bush Inc 

466 


Garrett Corp 

114,620 


Mack Tiucks, Inc 

48,407 


Signal Oil & Gas Co 

6,792 


Southland Oil Corp 

2,287 


TOTAL 

171,671 

37, 

Heiculcs Inc 

170,242 


Havcg Industries Inc 

1,110 


TOTAL 

171,361 

38. 

Dupont E I De Nomoui's ' 



& Co 

30,662 


Remington Aims Co 

139,907 


TOTAL 

170,669 

39. 

Texas Instruments Inc 

169,271 

40. 

Day & Zimmerman Inc 

106,240 


4L Geneial Telephone & 

Electn Corp 
Automatic Electi Ic Co 
Automatic Electric Sales Coip 
General Telephone & Electi’onic 
Lab 

General Telephone Co of 
Southeast 

Hawntinn Telephone Co 
Lenhuit Electric Go Inc 
Sylvania Electric Pi-oducts 


Inc 133,706 

TOTAL 1^,010 

42. Unhoyal Inc 164,163 

Uniroyal International Coip 136 

TOTAL 164,209 

43. Chrysler CoiTi 146,586 

Factory Motor Parts Co 14 

TOTAL 146,600 

44. Standaid Oil Go of Calif 71,462 

Caitex Asia Ltd« 1,863 

Caltex on Pioducts Coo 61,760 

Cnltcx Oil Thailand Ltd« 1,906 

Caltex Overseas Ltd « 379 

Caltex Philippines ince 430 

Chevion Asphalt Co 60 

Chevron Chemical Co 797 

Chevron Oil Co 2,163 

Chevron Oil Co of Venezuela 1,610 

Chevron Shipping Co 1,207 

Standard Oil Co Kentucky 2,297 

Standard Oil Co Texas 122 

TOTAL 146,217 

46. Non Is Industilea 130,064 

Fyr Fyter Co 202 

total ■ 

46. Texaco Inc 46.404 

Caltex Asia Ltd o 1,863 

Caltex Oil Pioducts Coo 61,760 

Caltex Oi) Thailand Ltdc 1,096 

Caltex Overseas LW ® 379 

Caltex Philippines Inc • 480 

Jefferson Chemical Co Inc 106 

Texaco Antilles, Ltd 88 

Texaco Export Inc 22,661 

Texaco Puerto Rico Inc 2,461 

White Fuel Co Inc 984 

TOTAL 188,022 

47. Collins Radio Co 184,754 

48. Goodyear Tire & Rubber Co eeioSS 

Goodyear Aerospace Corp 76,201 

Motor Wheel Corp 2,046 

4ft A . . 133,606 

49. Asiatic Petroleum Corp 132,796 

60, Satidei-s Associates Inc 180,880 

Mithras Ino 

^^^AL 181, lii 


93 

9,682 

1,829 

273 

161 

4,626 

8,660 


61. Mobil on Corp 

62. T Jl W Inc 

Globe Industi-£os Jiio 
Intel national Conti’ola Coi'P 
Ramsey Coip 
Uiiited-Cnrr, Xj%c 

TOTAr. ”” 

63 Mn&on & Matioii 

Co 

64 MassachuaetN ImatltTito 

f)f Technology < ) 

56 Mngnavox Co 

60. Foil chi Id HJIlai- Cot p 

Ruins Agio Se^t Go I»ifi 

TOTAL. 

67. Pacific Aichitecha Afc 

ICngineora Inc 

68. Thiokol Chemicul Coi v 

69. Eafltmnn Kodak Oo 

Eastman Ghemicnl r*i'ochicta 
Corp 

Eastman Koilatc St€»i*GH Inc* 
TOTAL 

60 United States Stool 

Reactive Metals Xuc 
US Stool Interna, tionnl, Inc 
TOTAL 

61. American Machine Sz. F*tju«diy 

Co 

CunJo EiifrlnoGririir Goj i> 

TOTAL ■ 

62. Ciiambeilain Corp 

C3 General Prochiloii J3<ivi i Corp 

American Melor C<«ittolH I»i<’ 
Controls Co of Amortea 
General Precision TJecott 
Systems 

General Precis ion 
Inc 

Ornflex Inc 

Inihistrial Timer Coi'ii 
National Theatre Siipi»]y 
Strong Electric Corp 
Tele-Signal Corp 
Vapor Coi’P 
TOTAL 

64, Lear SIcgler Inc 

American Avitroii 
LSI Service Com 
Transpoit Dynamics Tnc 
Verd A Ray Corr> 

TOTAL 

65. Harvoy Aluminum Inc 

Hni-vey Alumliumi Snlen 
TOTAL 

66. National Pice to Indiiair’lcJQ In« 

67, Tdedync Inc 

ADCOM Inc 
Amelco, Inc 

Continental Device Gorp 
Cryatalonlcfl Inc 
Electro Development Co 
Geotechnical Corj> 

Gets! William Corn 

Gill Electric Mfgr Corp 

Hydra Power Corn 

Irby Steel Co 

Isotopes Inc 

Landis Machine Co 

Micronetics Xnc 

Microwave Electranlcs Corp 
Ml II Ikon D B Co Tnna 
National Geophyslco-l Go Tno 
Ordnance Speclaltl«^ Ino 
Packard Boll Electron Ics Corp 
Penn Union Eieotrlo Corp 
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Teledyne Inc (conVd) 



PInoa Engineering Co, Inc 

168 


Rodney Metals, Inc 

11 


Wah Chong Corp 

2G 


TOTAL 

92,614 

68. 

City Investing Co 



American Electric Co 

35,9GC 


Hayca Holding Co 

49,002 


Rlieem Mfg Co 

1,867 


WIlBon Shipyaid, Inc 

164 


TOTAL 

~86,0^ 

60. 

Colt Induatriei, Inc 

2.268 


Chandler Evans, Inc 

10,087 


Colts Inc 

68,080 


Elox Coi p 

194 


Fairbanks Morse, Inc 

4,682 


Pratt & Whitney Inc 

436 


TOTAL 

86.640 

70, 

Western Union TolOBrnph Co 

79,299 

71. 

Amevienn Mfg Co of Texas 

76.662 

72. 

Curtisa Wright Coi»p 

74,709 


Comet Tool & Die Co 

350 


Znrkin Machine Co 

276 


TOTAL 

76,424 

73. 

White Motor Co 

16,976 


Hercules Engines Inc 

68,610 


Minneapolia Moline Inc 

304 


TOTAL 

74,980 

74. 

AoiospQce CoiTi (N) 

73,541 

76. 

Cessna Aircraft Co 

71.884 


Aircraft Radio Corp 

1,076 


TOTAL 

72,910 

76. 

Emerson Electric Co 

63,776 


Pace Inc 

68 


Ran tec Corp 

81 


Ridge Tool Co 

29 


Supi’cmo Products Corp 

8,807 


Wlegand (Edwin L) Co 

134 


TOTAL 

72,842 

77. 

Seatrain Lines Inc 

42,030 


Commodity Chartering Corp 

1,667 


Hudson Waterways Coip 

22,647 


Transeaatevn Shipping Corp 

4,348 


TOTAL 

70,601 

Gulf Oil Covp 

66,034 


Goodrich Gulf Ohcmicnla Inc 

81 


Gulf OH Trading Co 

Pittsburg Midway Coal 

269 


Mining Co 

104 


TOTAL 

67,378 

79. 

Condec Corp 

66,102 


Conaolldated Controls Corp 

1,687 


N J E Corp 

166 


TOTAL 

66,904 

80. 

Motorola Inc 

66,716 


Motoiola Overseas Corp 

218 


TOTAL 

66,038 

81. 

Continental Air Lines Inc 

64,623 

82. 

Pcdernl Cartridge Coi*p 

64,619 

83. 

Hughes Tool Co 

62,633 

84. 

Vitro Corp of America 

69,674 


Vitro Minerals Corp 

1.471 


TOTAL ' 

61,146 

86, 

Johns Hopkins University (N) 

67,674 

86. 

Control Data Corp 

Associated Aero Science 

60,226 


Labs Inc 

1,891 


0 E I R Inc 

862 


Control Corp 

Electronic Accounting Card 

142 


Corp 

Pacific Technica] Analysts, 

728 


Inc 

1,706 


T R G Inc 

1,264 


TOTAL 

66,802 


87. 

Lykes Corp 

Gulf & South American 

66,247 


Steamship Co 

683 


TOTAL 

66,930 

88 

McLean Industries, Inc 



Equipment Inc 

6,902 


Gulf Puerto Rico Lines, Inc 

259 


Sea- Land Service, Inc 

49,761 


TOTAL 

66,912 

89. 

Aeiodox Inc 

66,846 

90 

Susquehanna Coip 

2,416 


Atlantic Research Coip 

61,462 


Xebec Corp 

886 


TOTAL 

64,763 

91. 

Svoidiup & Paicel & Assoex Inc 

1,396 


Ai*o Inc 

53,165 


TOTAL 

64,661 

92 

States Marine Linos Inc 

64,016 

93 

Hn'/cltine Corpoi atioii 

63,781 

94 

Atlas Chemical Industries Inc 

63,674 

96. 

Vlnnoll Coip 

61,000 

96. 

Hnvria-I ntei typo Cot p 

913 


Gales Radio Co 

79G 


PRD Electronics, Inc 

20,613 


Radiation, Inc 

29,166 


TOTAL 

61,478 

97, 

World Airways Inc 

61,368 

08. 

International Harvester Co 

61,271 

00. 

Automatic Spi Inkier Corp 



America 

60,896 


Badger Fire Extinguisher Co 

38 


TOTAL 

50,483 

100. 

Smith Investment Co 



Smith A 0 Corp 

40,323 


Smith A 0 of Texas 

0,008 


TOTAL 

60,321 

FOOTNOTES* 



Net vftluo of new proem oment nctlonn 
minus cancellfttionfl, lormlnntlons, and other 
croiilt tran<?ncUonfl. The dntn include debit 
and credit proevirement nctiona of ? 10,000 or 
more, under military supply, service and 


Modern concepts for vertical man- 
agement of weapon systems are being 
extended to additional categories of 
equipment at the Army Missile Com- 
mandi Redstone Arsenal, Ala., with 
establishment of two product man- 
agement ofllces and two new com- 
modity offices, 

Items designated for product man- 
agement are Target Missiles and the 
Land Combat Support System (LO- 
SS). Product management offices are 
also being planned for the Air De- 
fense Control and Coordination Sys- 
tem and Multiple Artillery Rocket 
System. 

New commodity offices established 
at the Missile Command are for Air- 
craft Weapons and for Land Com- 
bat Weapons. 

Colonel Robert W, Van Wert has 
been named acting Product Manager 
for Target Missiles pending arrival 
of the designated product manager, 


congtructlon contracts for work In tlie 
United States, plus awards to listed com- 
panies and othci U.S. companies for work 
oveiscns, 

Piocurement actions Include dcflnttivo con- 
tracts, the obligated poitlona of letter con- 
tracts, purclinso orders, ^ob orders, taak 
oiders, delivery orders, and any other oidora 
against existing contiacts. Tho data do not 
Include that part of indefinite quantity con- 
tiacta that have not been translated into 
Bpeciftc orders on busmens ftnns, nox* do they 
include puichaso commitments or ponding 
cancellations that have not yet become 
mutually binding agreements between the 
Govei nment and the company, 
hThe assignment of subsldiai ic*! to parent 
companies is based on stock ownorahip of 
60 pet cent oi inoie by the paient company, 
ns indicated by data published in standard 
industrial lofeienco souices. The company 
totals do not include contiacts made by 
other U.S, Govei nment agoncloa and 
ftnnnced with Defense Depaitmcnt funds, or 
contiacts awarded m foieign nations thiough 
thelv 1 ospective governments, The company 
names and corpoiatc stiuctuvcs are those hi 
effect as of June 30, 1068, and for pur- 
poses of this icport company names have 
been retained uniesg specific knowiedgo was 
available that a company had been merged 
into the patent or absorbed ns a division 
with loss of company Identity. Only those 
subsidiaries are shown for whieh pi*ociiro- 
ment actions have boon loportod, 
c Stock ownership is equally divided be- 
tween Standaid Oil Co. of Califoinin and 
Texaco, Inc; half of the total of military 
awards is shown under each of the parent 
companies. 

(N)— Non-piofit. 

(JV) — Joint venture of Raymond Inter- 
nntloiml, Inc.; Morrison-Kmidson Co.; Brown 
& Root, Inc.; and J. A. Jones Construction Co. 


Lieutenant Colonel William L. Rehm. 

New Product Manager for LCSS 
is Lieutenant Colonel Frank A. Mat- 
thews. lie is being transferred to 
the new post from duty as head 
of the System Support Division of 
the Pershing Project Manager's 
Office. 

William Rotenberry has been se- 
lected as Acting Chief of the Air- 
craft Weapons Commodity Office, and 
Herman Martin will seiwe as Acting 
Chief of the Land Combat Weapons 
Commodity Office. 

The Aircraft Weapons Commodity 
Office will manage the application 
of TOW missiles on the new Cheyenne 
helicopter, and airborne rocket laun- 
chers. 

The Land Combat Weapons Com- 
modity Office covers management of 
the Honest John and Littlejohn rock- 
ets, ENTAC and the LAW training 
device. 


Army Extends Vertical Management 
to More Equipment Categories 
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JANUARY 

Aerospace Sciences Meeting, Jan. 
20-22, at Statler Hilton Hotel, New 
York, N.Y, Sponsor; American Insti- 
tute of Aeronautics and Astronau- 
tics, Contact; American Institute of 
Aeronautics and Astronautics, 1290 
Sixth Ave., New York, N.Y. 10019. 

Fundamental Interactions at High 
Energy Conference, Jan, 22-24, at 
University of Miami, Coral Gables, 
Fla, Sponsor: Air Force Office of 
Scientific Research, Contact; Capt. 
D. R* Lehman, Air Force Office of 
Scientific Research (SRPN), 1400 
Wilson Blvd,, Arlington, Va, 22209, 
Phone: (202) 694-658L 

System Sciences Conference, Jan. 
22-24, at University of Hawaii, Hono- 
lulu, Hawaii, Sponsors; Air Force 
Office of Scientific Research, Army 
Research Office, Office of Naval Re- 
search, National Science Foundation, 
and the University of Hawaii, Con- 
tact: Capt. A.D. Dayton, Air Force 
Office of Scientific Research (SRMA), 
1400 Wilson Blvd,, Arlington, Va, 
22209, Phone; (202) 094-526L 

International Symposium on Infor- 
mation Theory, Jan, 28-31, at Ellen- 
ville, N.Y. Co-sponsors; Air Force 
Office of Scientific Research and In- 
stitute of Electrical and Electronic 
Engineers. Contact; Maj. P.J. Daily, 
Air Force Office of Scientific Re- 
search, 1400 Wilson Blvd., Arlington, 
Va. 22209, Phone: (202) 694-6261. 

FEBRUARY 

Second Air Force Metalworking 
Technology Conference, Feb. 24-27, 
at Hotel Sahara, Las Vegas, Nev, 
Sponsor : Metallurgical Processing 
Branch of Air Force Materials Lab- 
oratory, Wright-Patterson APB, 
Ohio, Contact; Air Force Metalwork- 
ing Technology Conference, Universal 
Technology Corp,, 1388 Research Park 
Di’ive, Dayton, Ohio 46432, 

MARCH 

Airbreathing Propulsion for Ad- 
vanced Missile and Aircraft Sympo- 
sium, March 4-6, at Naval Training 
Center, San Diego, Calif, Security 


MEETINGS AND SYMPOSIA 

f 'c.T’r' . % r“r35;rTr3f 


classification: SECRET. Sponsors: 
Air Force Aero Propulsion Labora- 
tory, Air Force Rocket Propulsion 
Laboratory, and Naval Weapons Cen- 
ter. Contact: Leonard Dickey, Air 
Force Aero Propulsion Laboratory 
(APR), Wright-Patterson AFB, Ohio 
46433, Phone (613) 266-6221. 

APRIL 

International Symposium on Global 
Problems in Analysis, April 2-4, at 
Princeton University, Princeton, N.J. 
Sponsor: Air Force Office of Scienti- 
fic Research. Contact; Dr. R.G. Poh- 
rer, Air Force Office of Scientific 
Research (SRMM), 1400 Wilson Blvd, 
Arlington, Va. 22209, Phone: (202) 
694-6264. 

Army Numerical Analysis Confer- 
ence, April 24-26, at Walter Reed 
Army Institute of Research, Wash- 
ington, D.C. Sponsors U.S. Anny Re- 
search Office — Durham, Contact: Dr. 
Francis G, Dressel, Mathematics Div., 
U.S, Army Research Office — ^Durham, 
Box CM, Duke Station, Durham, N.C. 
27706, Phone: (919) 286-2285, 

MAY 

Frequency Control Annual Sympo- 
sium, May 6-8, at Atlantic City, 
N.J. Sponsor: Solid State and Fre- 
quency Control Div., Electronics Com- 
ponents Laboratory, U.S, Army Elec- 


tronics Command. Contact: M.P, 
Timm, Electronic Components Lab- 
oratory, U.S. Army Electronics Co* 
mand, Port Monmouth, N.J. 07703, 
Phone: (201) 636-2260. 

Annual Conference on Power 
Sources, May 20-22, at Shelburne 
Hotel, Atlantic City, N.J. Sponsors; 
U.S. Army Electronics Command and 
Interagency Advanced Power Group, 
Contact: Galen R. Frysinger (AM- 
SEL-KL-P), U.S. Army Electronics 
Command, Fort Monmouth, N.J. 
07703. 

Anophcline Biology and Malaria 
Eradication Conference, May 21-23, 
23, at Washington, D.C. Sponsors; 
Armed Forces Pest Control Board 
and the Forest Glen Section of the 
Walter Reed Army Medical Center. 
Contact: Lt. Col. John E. Scanlon, 
Chief, Department of Entomology, Di- 
vision of Communicable Diseases and 
Immunization, Walter Reed Army In- 
stitute of Research, Washington, D.C, 
20316, Phone: (202) 676-3719. 

JUNE 

Shock Tube International Symposi- 
um, June 23-26, at University of 
Toronto, Canada. Sponsor: Air Force 
Office of Scientific Research. Contact: 
M, Rogers, Air Force Office of Scien- 
tific Research (SREM), 1400 Wilson 
Blvd., Arlington, Va. 22209, Phone; 
(202) 694-6668. 


New AFSC Unit To Support Bare Base Concept 


Air Force Systems Command 
(AFSC) has activiated a new man- 
agement organization called the Air 
Mobility Division to support the con- 
tinuing and expanding bare base 
concept, 

The new Air Mobility Division 
assumes the functions of the former 
Bare Base Office and operates under 
jurisdiction of Aeronautical Systems 
Division's Deputy for Limited War 
at Wright-Patterson AFB, Ohio. 

The bare base concept envisions the 


development of highly mobile facil- 
ities, which can be flown to an ad- 
vanced site and erected immediately 
to provide the essential elements for 
a suitable operational base. 

The Air Mobility Division was 
established to develop equipment 
which will improve the capability of 
Air Force operational and support 
forces to rapidly deploy to, and 
operate from, bare base sit^ any- 
where in the world. Colonel Gerald K. 
Hendricks heads the new division, 
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2r000 New Family 
Housing Units 
Set for FY 1969 


Military Services Join in Test Effort 
To Meet Tactical Communications Needs 


The Defense Department has an- 
nounced a $40 million housing con- 
struction program for FY 1969 which 
calls for the production of 2,000 mili- 
tary family housing units to be lo- 
cated in 12 states. 

The Army will get 500 units, 760 
will be constructed at Navy installa- 
tions, and 760 at Air Force sites. 

Following is a breakdown of build- 
ing sites and number of units to 
be constructed i 

Marine Corps Air Station, Yuma, 
Arlz. 100 

George AFB, Calif. 200 
Fort Gordon, Ga. 200 
Naval Complex, Oahu, Hawaii IBO 
Pacific Missile Eange Facilities, 
Kauai, Hawaii 56 

Mountain Home APB, Idaho 260 
Port Levenwoi'th, Kan. 100 
Naval Air Test Center, Patuxent 
Bivor, Md. 100 

Naval Auxiliary Air Station, Fal- 
lon, Nev. 44 

Holloman AFB, N.M, 800 
Naval Complex, Newport, B.I. 100 
Fort Hood, Tex. 200 
Naval Auxiliary Air Station, Chase 
Field, Tex. 100 

Naval Air Station, Whidbey Island, 
Oak Harbor, Wash. 100 

Airborne Warning 
Office Reorganized 

An organizational change involving 
tho 411L Airborne Warning and Con- 
trol (AW ACS) System Program 
Ofhce (SPO) has been announced by 
the Air Force Systems Command’s 
Electronic Systems Div., at L. G. 
Honseom Field, Mass. 

The System Program Director, Colo- 
nel Kendall Russell, will now report 
directly to Electronic Systems Divi- 
sion commander, Before the organ- 
izational change, the SPO was a sub- 
division of the Deputy for Surveil- 
lance and Control Systems, 

The AWAO System will provide 
the Air Force with a quick reaction 
airborne command and control system 
for global deployment as well as a 
eurvivable warning and control cap- 
ability for the air defense of the 
Continental United States, 


The U.S. Army, Navy and Air 
Force have begun the second phase 
of a joint test effort to determine 
the feasibility of using ultra-high 
frequency (UHF) communication sat- 
ellites to meet the expanding com- 
munication needs of U.S. tactical 
armed forces. 

Initial tests have been accomplished 
using a limited number of terminals 
located throughout the United States 
with the recently launched Lincoln 
Expeinmental Satellite (LES'^G), now 
In a synchronous parking orbit about 
22,000 statute miles above the equa- 
tor. The first phase of this joint 
Service experiment was accomplished 
with LES-6, the predecessor of LES- 
6 . 

The Air Force System Command’s 
Electronic Systems Division (ESD), 
L. G. Ilanscom Field, Mass., is respon- 
sible for the coordination and con- 
duct of the joint Seiwice LES-6 test 
effort. 

In this joint endeavor, ESD is also 
procui'ing additional UHF tenninals 
suitable for deployment in ah’craft 
.ships, submarines, helicopters and mo- 
bile ground vehicles of the Military 
Services for the Tactical Satellite 
Communications Operational Feasibil- 
ity Test Program to be tested with 
LES-G later in the test program. 

Colonel Harley L. Grimm, director 
of the Tactical Satellite Communica- 
tions Program at ESD stated that, 
^‘Various objectives will be reached 
by this testing including the actual 
performance of the equipment, the 
feasibility of reliable satellite com- 
munications between geographically 
separate forces in operational envir- 
onments, the existence of electromag- 
netic compatibility, and a study of 
the basic characteristics of the sys- 
tem. 

He further stated, '‘The testing 
along with the resultant data col- 
lected and evaluated will provide a 
base for the development of the Tac- 
tical Satellite Communications Sys- 
tem. In addition, it will provide a 
trained cadre of Air Force, Army, 
Navy and Marine Corps personnel 
familiar with the complex ultra-high 
frequency terminal equipment, the 
traffic handling procedures, and op- 
erating characteristics representative 
of the final system/' 


The organizations participating in 
the joint Service test of LES-6 are 
Lincoln Laboratory, Lexington, 
Mass.; Air Foi’ce Avionfts Labera- - 
tory, Wright-P alter son AFB, Ohio; 
Rome Air Development Center, Grif- 
fiss APB, N.Y.; Naval Electronics 
Laboratory, San Diego, Calif.; Naval 
Air Development Center, Johnsville, 
Pa.; Navy Underwater Sound Lab- 
oratory, New London, Conn.; Naval 
Electronics Systems, Test and Evalu- 
ation Facility, Webster Field, Md. ; 
the Army Satellite Communications 
Agency, Fort Monmouth, N.J.; and 
the U.S. Coast Guard. As the pro- 
gram progresses, additional organiza- 
tions including operational units will 
participate in testing with LES-6. 

The agencies responsible for con- 
ducting this joint test program \vi th- 
in each Service are: the Army Satel- 
lite Communications Agency, Fort 
Monmouth, N.J.; the Naval Electron- 
ics Systems Command, Washington, 
D.C.; and the Air Force Electronic 
Systems Division, L, G. Hanscom 
Field, Mass. 

Major Henry Zinke of the ESD 
Tactical and Survivable Communica- 
tions Systems Progi'am Office is the 
joint Seiwice project officer coordi- 
nating the test. 

AFLC Guidance 
Unit Redesignated 

The Air Force Logistics Command 
has established the Aerospace Guid- 
ance and Metrology Center at 
Newark Air Force Station, Ohio, 
replacing the 2802nd Inertial Guid- 
ance and Calibration Group. The cen- 
ter is the single point in the Air 
Force for repair of inertial guidance 
systems for aircraft and missiles. It 
also maintains the Air Force 
measurement standards and directs 
the world-wide calibration program. 

The name change is part of a gen- 
eral reorganization, grouping major 
activities into four directorates under 
the headings of maintenance, metrol- 
ogy, service engineering, and supply 
and support. 

The center is commanded by 
Colonel Morris C. Burkhart. 
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ASPR Committee Case Listing 


The following is a Ihting (re- 
/ vised as of Nov. 12, 1968) of the 
cases currenilff under consideration 
by the Armed Services Procurement 
Regulation (ASPR) Committee, of 
the Office of the Assistant Secre- 
tary of Defense (Installations and 
Logiatics). 

On items marked by asterisks, 
the text has been omitted to 
shorten the Uatlnff, The asterisks 
denote actions taken as shown be- 
low: 

— Case closed, no ASPH revision 
resulting. 

> closed, approved for ' 

' printing in a subscguent ASPR re- 
vision. 

***— C<i8c closed, approved for 
, printing subject to further govern- 
’ metit coordination. 

The listing Includes subjects of 
, interest to contractors but ex- 
cludes cases of a minor or editorial 
' nature, those considered **8ensi- 
tlve** and those involving a devia- 
tion from the regulation which are 
processed by the ASPR Committee. \ 

The ASPR Committee meets with 
represenialliws of mafor imluslry 
associations periodically io explain ’ 
the purpose and stains of each of 
the cases under consideraiion, and \ 
to answer qiieslions from indusUy , 
representatives concerning the \ 
cases^ All proposal ASPR changvs | 
of major policy are forwarded io ' 
industry associations in draft form , 
for the review afid comments of ' 
the assoclaiion memberships. In- 
dusirg comments are evaluated by 
the Defense Department before a 
final decision on the pioposal is \ 
made by the ASPR Committee. \ 


Rental Charges for Use of Gov- 
rnment Property. To consider 
whether the adoption of a policy of 
barging rent for use of government 
roperty, across the board, would be 
lore practical and less burdensome 
i assuring against competitive ad- 
antage and would result in a de- 
ine in the number of requests for 
se of government property generally, 
fo definitive action has been taken 


on the numerous proposed solutions 
to this matter. This problem is still 
under consideration. 

** Industry Cost Sharing. 

Cost Principle — ^Depreciation. To 
review the depreciation guidelines and 
rules issued by new Revenue Proce- 
dures 65“13, and to prepare appro- 
priate changes to ASPR 16-206,9 
which may be necessary as a result 
of Revenue Procedures 66-13 issued 
by the Internal Revenue Service. 
After considering industry comments, 
revised coverage has been approved 
for printing in the 15-206.9 para- 
graph, However, printing of the .9 
paragraph is being withheld until 
action to revise 16-206.32 covering 
*^Gains and Losses on Disposition of 
Depreciable Property and Other 
Capital Assets” is complete. As a 
result of industry comments received 
on the ,32 paragraph, the principle 
was changed to simplify both the 
language and the procedures for 
determining the gain or loss. Be- 
cause of this change, the revised cost 
principle was again forwarded to in- 
dusti’y for comment on May 31, 1968. 
These comments are under considera- 
tion. 

Equal Employment Opportunity, 
To develop implementation of the De- 
partment of Labor revised rules with 
respect to the subject matter. ASPR 
implementation has been developed 
and forwarded to the Department of 
Labor for approval. 

Review of the Implementation of 
Public Law 87-653. To undertake a 
review of the ASPR implementation 
of Public Law 87-663 on the basis 
of the experience thus far obtained, 
to determine the need for further 
guidance .or clarification of such cov- 
erage, This review has been divided 
into five broad areas as follows : 

(a) The submission of data, When 
is data submitted? Submission vs. dis- 
closure or availability. Identification 
of data. Contracting Officer (and 
other) documentation, 

(b) Definitions of ^current” and 
‘‘complete,” From the standpoint of 
reasonableness and practicability. 
How should significance be con- 
sidered? 


(c) Examination of Records, AudH 
before negotiation. Audit after con 
tract award. Audit of subcon tractoi 
data. 

(d) Subcontract Problems. Subcon 
tracts under firm fixed-price primes 
Second and third tier subcontracts 

(e) Significance. From the stand 
point of price negotiation vs. applies 
tion of defective pricing clause. Prici 
changes after price agreement but 
before contract award. 

Proposed coverage on (a), (b), (c] 
and (e) was previously circulated U . 
industry for comment, and the results 
of this effort were issued in Defense 
Procurement Circular No, 67, dated 
Nov. SO, 1967, 

Proposed coverage on the aubcoii* 
tract aspect of this matter was for* 
warded to industry for comment on 
March 4, 1968, with a request that 
comments be presented by May 4, 
1968, Pursuant to industry's request, 
the date for submission of comments 
was extended to July 7. Industry com* j 
ments are being considered. 

Cost Information Reports (CIR). 
Proposed ASPR coverage for Cost In* 
formation Reports (CIR) has been 
developed and was approved for 
print by the ASPR Committee, How- 
ever, printing has been withheld 
based upon information that the basic 
DOD instruction is in the process of 
being changed and that the changes 
contemplated will require redrafting 
the ASPR coverage, Revision of the 
instruction is still in process. 

Contract Modifications. To develop 
a new ASPR Section consolidating 
service material dealing with all 
types of contract modifications. Con- 
sideration of this subject is con- 
tinuing. 

Handbook for Procurement Quality 
Assurance. To prepare an ASPR 
Supplement which will provide stand- 
ardized procedures, where possible, 
for use of government inspection and 
quality assurance personnel. The pro- j 
posed coverage, providing internal 
guidance to inspection and quality i 
assurance personnel, has been ap- | 
proved for printing, subject to ratifi- ; 
cation by higher authority. 
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** Contractor Utilization of Indua- 
trial Production Equiimient. 

** Transportation. 

Communications Services. Develop- 
ment of uniform AS PE coverage 
wliich would permit deletion of ex- 
isting departmental coverage with re- 
spect to procurement of communica- 
Uon services from both regulated and 
unrcgulatecl suppliers. Industry com- 
ments have been received, considered, 
ami revised coverage developed. Final 
action 071 this coverage has been de- 
layed awaiting review by high au- 
thority. 

Advance Understandings of Allow- 
ability, ASPR 15-107. To revise the 
existing ASPR ])aragraph to ex- 
]>licitly provide that such agreements 
must be in writing to be binding 
on tlie Government. Proposed ASPR 
coverage concerning Advance Under- 
standings on Particular Cost Items 
\vi\H forwarded to industi'y for com- 
ment on May 29, 19(58. The com- 
ments received from industry and 
other government agencies have been 
reviewed. Final action on this case 
will be under taken in the near future. 

Compensation Review Procedures. 
To in’e])aro procedures to bo followed 
by government personnel to assure 
that ('oinp(‘nsation paid to contractor 
oinployeos performing on government 
contracts is reasonable. Tlie subconi- 
in it too report is being evaluated. 

* Training and Educational Costs, 
ASPR 15-205.44. 

Help Wanted Advertising, ASPR 
15-205-33. To consider revising the 
cost principle to define the type of 
recruiting advertising that is allow- 
able. Prior to undertaking a revision 
of tlie subject cost principle, the com- 
mit tec determined to seek industry as- 
sistance ill an efToi't to obtain data 
which could be used in assessing the 
benefits of (i) institutional type ad- 
vertising containing help wanted ad- 
vertisements, in contrast with (ii) 
help wanted advertising in the classi- 
fied section of the daily newspapers, 
A response from COD SI A providing 
data in this area was received on 
April 26. The proposed revision of 
tlio principle was forwarded to indus- 
try for comment on July 22. Industry 
and government agency comments 
have been received and are being 
considered. 

Technical Data Warranty. To con- 
sider the advisability of incorporating 
in ASPR a warranty clause for tech- 
nical data. Proposed ASPR coverage 
with respect to the subject matter 


was forwarded to industry for com- 
ment on May 17, 1968. Industry com- 
ments have been received and are 
under consideration. 

** Price Representation Clause, 
Predetermination of Rights in Data. 
To reconsider the predetennination 
policy and its application, and deter- 
mine the practical utility of the pro- 
cedures and whether the procedures 
should be revised. Proposed ASPR 
coverage on the subject matter was 
forwarded to industry for comment 
on March 14, 1968 with a request 
that comments be presented by May 
14, On May 8, 1968, pursuant to 
industry's request, the date for sub- 
mission of comments was extended 
to June 14, Industry comments have 
been received and considered. It is 
contemplated the final action will be 
taken on this matter in the near 
future. 

Reporting of Labor Disputes. To 
consider revising the coverage con- 
tained in ASPR 12-101,3, ^^Reporting 
of Labor Disputes,” and the ASPR 
clause in 7-104.4, '^Notice to the Gov- 
ernment of Labor Disputes,” to clari- 
fy and simplify the reporting of labor 
disputes under the subject coverage, 
Tins case has been enlarged to re- 
vise and update all of Section XII, 
with the exception of Part 8 cov- 
mung “Equal Employment Opportuni- 
ty.” 

Modification of Weighted Guide- 
lines to Give Greater Recognition to 
Invested Capital. To develop a re- 
vision to the present weighted guide- 
lines coverage to give more recogni- 
tion to contractor investment. 

Purchase vs. Lease; Allowability of 
Costs Under ASPR 15-205.34 and 

15- 205.48 for ADPE, Other Equip- 
ment and Buildings, To clarify 18- 
205.34(b) in light of the General 
Accounting Office report alleging im- 
proper application; revision of 15- 
205.48 to provide that a “price” es- 
tablished pursuant to 15-205,22(6) 
may be used for the purpose of 
determining ownership costs of AD- 
PE rented from an affiliate; modify 

16- 206,9 to insert a new paragraph 
(g) to clearly point out that de- 
preciation cost basis of any equip- 
ment, including ADPE, may be at 
a “price” established pursuant to 16- 
206.22(e); modify 16-206,34 and .48 
to specifically provide that ‘^interest 
and other non allowable costs are^ to 
be excluded in comparing or limiting 
rental costs to those of ownership , 
and to clearly provide that “interest” 


is not an allowable cost. Proposed 
A8PR coverage with respect to the 
subject matter was forwarded to in- 
dustry for comment on May 27, 1968, 
Industry comments have been re- 
ceived and are under consideration. 

Revisions to ASPR 15-205, Cost 
Principles on Bid and Proposal and 
Independent Research and Develop- 
ment. The m’nnosed revi'^ions to the 
existing ASPR cost principles on In- 
dependent Research and Development 
and Bid and Proposals were devel- 
oped as a staff action outside of the 
ASPR Committee and referred to the 
Committee for editing and the ob- 
taining of industry comments. This 
material was forwarded to industry 
on Jan. 29, 1968. On March 25, 

1968, the reporting date for sub- 
mission of comments by Industry and 
government agencies was extended 
to June 30, 1968. Industry comments 
have been received and are under 
study. 

Contractor Performance Eval- 
uation (Development) Expansion, 
Revision to ASPR 15-205,41 — 
Taxes. To develop a revision to exist- 
ing ASPR cost pidnciples to assure 
that Opinion No. 11 of the Accounting 
Principles Board of the American 
Institute of Certified Public Account- 
ants that “income tax expense should 
include tax effects of revenue and 
expense transactions included in the 
determination of pretax accounting 
income,” shall not apply to allowable 
costs. A proposed revision of the 
15-206.41 paragraph to accomplish 
the foregoing was forwarded to in- 
dustry for comment on June 10, 1968. 
Industry comments have been re- 
ceived and are currently being con- 
sidered. 

* Preference for U.S. Flag Air- 
craft. 

♦ CPFF Contracts and Progress 
Payments for Fixed-Price Contracts, 
Expediting Payment, 

** Relocation Costs, ASPR 15“ 
205.25. 

Evaluation of Options. To consider 
revising the ASPR policy on options, 
subject to approval by General Ac- 
counting Office, to provide criteria 
for the evaluation of options in con- 
junction with the initial solicitation, 
in certain limited situations 
where it is anticipated the Govern- 
ment may exercise the option at time 
of award; there is a knowii require- 
ment exceeding the quantity to be 
awarded, but due to the unavailability j 

I 
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of fun<ls the option cannot be exer- 
cised at time of award ; etc.) . 

Limited Rights Legend, To consider 
developing a revision of the Limited 
Rights Legend and coverage in ASP R 
to clarify with particularity the use 
of limited rights data by the Gov- 
ernment, 

Clauses for Service Contracts, To 
develop a new Fart for ASPR Sec- 
tion VII to cover se twice contracts 
generally, incorporating by reference, 
to the extent feasible, the fixed-price 
and cost-reimbursement clauses con- 
tained in Parts 1 and 2 of Section 

vir. 

Organization Costs, ASPR 15- 
205,23. To consider the development 
of a revision to the subject ASPR 
cost principles to identify mergers ami 
acquisitions as a part of organization 
and reorganization costs, and to 
clarify that both the cost of employees 
and outside services involved in such 
actions are unallowable, 

First Article Approval, To con- 
sider revising the First Article Ap- 
proval policy set forth in Section 
r, Part 19, in light of the difficulties 
which have been experienced both 
by the Govemment and by industry 
under the existing ASPR coverage. 

Revision of the CWAS Coverage. 
To consider recommendations sub- 
mitted by the lAC Working Group 


to lower the threshold and also ex- 
tend the CWAS coverage to ceHain 
areas of administrative controls now 
excluded from the CWAS coverage. 

Proposed ASPR 9-203 (f) Clause, 
Rights in Technical Data — For 
RDT&F and Acquistion Contracts for 
Major Systems and Subsystems. To 
consider modifying the ASPR policy 
concerning rights in technical data 
insofar as RDT&E and acquisition 
contracts for major systems and sub- 
systems are concerned, by prescribing 
a special clause for inclusion in prime 
major systems and prime subsystems 
RDT&E contracts which would ro- 
quii’e the contractor to permit sub- 
contractors to sell subcontractor fab- 
ricated parts or seiwices directly to 
the Government without the payment 
of license fees or other inhibition, 
notwithstanding that such subcon- 
tractor effort may require the use 
of limited rights data furnished by 
the prime contractor. 

Mandatory Application of ASPR 
Cost Principles in Fixed -Price Con- 
tracts, To develop a revision of 
ASPR Section XV, Part 6, to make 
use of the cost principles set forth 
in Parts 2, 3 and 4 mandatoiy in 
fixed-price contracts whenever costs 
are relevant in the pricing of fixed- 
price contracts. 


Multiple Incentive Contracts 

(ConH7med from page tf) 

Soon after POESMIC officially 
opened, each Service issued a policy 
letter on use of POESMIC resources, 
All Army, and Navy and Air Force 
multiple-incentive contracts over $5 
million must be structured with the 
aid of the POESMIC services, To 
date, POESMIC has had 62 actions 
totaling about JIO billion, 

For readers interested in more in- 
formation about these techniques, 
POESMIC 1ms two manuals, one de- 
tailed and the other condensed, cover- 
ing the evaluation and structuring 
programs. They are; 

^ USAF Academy Consulting 
Team Report on the Evaluation and 
Structuring Techniques of Multiple 
Incentive Contracts* 

• Training Manual for Orientation 
Course on Evaluating and Stinic- 
turing Multiple-Incentive Contracts, 

Three 16mm films are also avail- 
able; 

• Visibility in Stimcturing Multiple 
Incentive Contracts* 


• Tradeoff Analysis in the Evalua- 
tion of Multiple Incentive Contracts, 

• Value Statement Technique for 
Structuring Multiple Incentive Con- 
tracts. 

These manuals and films may be 
obtained from Space and Missile 
Systems Organization, Attention ; 
SMKPD, Los Angeles Air Force Sta- 
tion, Los Angeles, Calif. 90046, 

As the result of a study recently 
completed by the Assistant Chief of 
Staff for Studies and Analysis, Head- 
quarters, U.S. Air Force, an addi- 
tional manual and film will be avail- 
able from POESMIC in the near 
future. Both will carry the title "Gov- 
ernment Value Analysis in Multiple 
Incentive Contracts," 

Almost 60 years have passed since 
the first perfomiance incentive con- 
tract was awarded. Hopefully, mod- 
ern multiple incentive contracts will 
motivate modern contractors to ex- 
ceed specifications and requirements 
as much as the Wright Brother's did. 


New Test for Solid 
Propellant Rockets I 

A new technique used in testing ' 
solid propellant rocket motors in high 
altitude simulation test cells at the 
Air Force System Command’s Arnold 
Engineering Development Center in 
Tennessee is providing information in 
motor performance which could not be 
acquired previously. 

Until now, solid propellant motor.s 
were installed in the test cell on a 
semi-rigid stand which interfered 
with acquisition of precise ignition 
data. 

The new technique permits the 
rocket motor to move forward vir- 
tually unrestricted, as it would in 
flight during the fraction of a second 
it takes for ignition of the propellant 
to become complete. Shock and ac- 
celeration forces are measured as the 
motor moves, and the data are free of 
inputs from support hardware Inter- 
actions. 

Engineers for ARO, Inc,, contract 
operator of the Arnold Center, dovisccl 
the technique for tests of the third - 
stage motor for a new model of the 
Athena booster system which is used 
in reentry experiments. 

The tliird stage motor drives the 
payload back into the atmosphere mul 
too much of a jolt during ignition I 
could damage the delicate instru- 
ments in the payload, Primary objec- 
tive of the tost was, therefore, to de- 
termine if the instilments would be 
adequately insulated from the forces 
produced during ignition. 

A secondary objective of the test 
was to determine tail-off characteris- 
tics at a simulated high-altitude, A 
sea level test by the manufacturer 
had indicated the motor continued to 
produce low levels of thrust for an 
abnormally long time after design 
burn-out. If this happened in flight, 
the additional thrust could drive the 
third stage into the payload aiic! also j 
damage tlie instruments after separa- 
tion. 

To accomplish the second aiy objec- 
tive, a special pressure probe sy.stem, 
also designed and developed at Arnold 
Center, was inserted in the motor ease 
through the nozzle and six inches into 
the combustion chamber immediately 
after design burn-out time had been 
reached. Results showed no evidence 
of extended tail-off, indicating that 
the additional thrust recorded in the 
sea level test was produced by con- 
ditions not existent at high altitudes. % 
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ABOUT PEOPLE 
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DEPARTMENT OF DEFENSE 

Maj* Gcn» John S. Patton, Air Force 
Reserve, has been designated Chair- 
man of tho Reserve Forces Policy 
Board, which acts through the Asst, 
Secretary of Defense (Manpower & 
Reserve Affairs), 

Col, Stewart C. Meyer, USA, brig- 
adier general designate, has succeeded 
Brig, Gen, Allen M, Burdette, USA, as 
assistant to Dep, Dir, of Defense Re- 
search & Engineering (Tactical War- 
fare Programs), 


DEPARTMENT OF THE ARMY 

lit* Gen, James B. Lamport has been 
designated by the Secretary of De- 
fense to succeed Lt. Gen, Ferdinand T. 
Unger as Commanding General, U,S, 
Army Ryukyu Islands/IX Corps and 
High Commissioner of the Ryukyu 
Islands, Gen, Unger has been named 
to be Dir,, Civil Disturbance Plan- 
ning ife Operations, Office of the Chief 
of Staff, U.S. Army. The Ryukyu Is- 
lands, situated south of Japan, include 
the strategic island of Okinawa, site 
of a huge military complex, The is- 
lands are administered by the United 
States in accordance with the peace 
treaty signed with Japan at the end 
of World War 11. 

Brig, Gen. Donald D. Blackburn has 
succeeded Brig. Gen, Thurston T. Paul 
as Dir., Plans and Urograms, Office 
of the Chief of Research & Develop- 
ment. 

Dr, Sidney Ross has been selected 
to servo as Technical Director of Re- 
search and Engineering at Prankford 
Arsenal, Philadelphia, Pa, 

Resignation of Dr, Ralph G. H, Siu, 
Dep. Dir,, Developments & Engineer- 
ing, Army Materiel Command, has 
been announced. 

Col, John W, Ervin is the new chief 
of staff for the Army Electronics 
Command, Port Monmouth, NJ. 

Col. Harold A, Kissinger, brigadier 
general designate, has been assigned 
as Dep. for Operations, Army Elec- 
tronics Command, Port Monmouth, 
N.J, 


Col. George M. Snead Jr., brigadier 
general designate, has succeeded Brig. 
Gen. Charles D, Y . Ostrom Jr. as 
Director of Army Research, Gen. Os- 
trom has assumed duel responsibility 
as Commanding General, Army Ord- 
nance Center, and Commandant, 
Army Ordnance School, Aberdeen 
Proving Ground, Md. 

Col, Nelson W. Tobey has been as- 
signed as head of the Missiles and 
Space Directorate, Office of the Chief 
of Research & Development. 

Col. Robert G. Todd is the new Dep. 
Commander, Army Automatic Data 
Field Systems Command. 

Col, James E. Wirrick is the new 
Commanding Officer, Army Behav- 
ioral Science Research Laboratory, 
Washington, D,C. 

DEPARTMENT OF THE NAVY 

RAdm. Paul A, llolmberg has been 
named Vice Commander, Naval Air 
Systems Command. RAdm. Raymond 
J. Schneider succeeds A dm, Holmberg 
as Asst. Commander Naval Air Sys- 
tems Command for Research and 
Technology. 

Cnpt. Winthrop P, Robinson has been 
assigned as the new Commanding Of- 
ficer, Navy Space Systems Activity, 
at Los Angeles, Calif., Air Force Sta- 
tion, 

Capt. Thomas T. Scambos has been 
ordered to duty as Manager of the 
Navy*s P-lllB Project Office at Na- 
val Material Command. 

DEPARTMENT OF THE 
AIR FORCE 

The Air Police Systems Command 
has made the following assignments 
of key positions: 

Brig. Gen. Alton D. Slay, Com- 
mander, Air Force Plight Test Cen- 
ter, Edwards APB, Calif,; Col. David 
M. Critchlow, Teat Engineer, Dep, 
Sys. Test, Air Force Plight Test Cen- 
ter, Edwards APB, Calif,; Col. Ger- 
ald K. Hendricks, Director, Air Mobil- 
ity Div., Deputy for Limited War, 
Aeronautical Systems Div., Wright- 
Patterson APB, Ohio; Col. William 
P, Lemme, Dir, of Quality Assurance, 


Air Force Contract Management Div,, 
Los Angeles, Calif.; Col. Edward H. 
Risher, Dir., Tech. Support, Arma- 
ment Development & Test Center, Eg- 
lin APB, Fla.; Col. Theodore H. Run- 
yon, Chief of Staff, Aeronautical Sys- 
tems Div. Wright-Pat terson APB, 
Ohio; Col. Robert A. Rush worth. Sys- 
tems Program Dir., TAG Missile Pro- 
grams, AGM-65A, Aeronautical 
Systems Div. Wright Patterson APB, 
Ohio; Col. Kenneth J. Sarchet, Chief, 
Communications Div,, Air Force East- 
ern Test Range, Patrick APB, Fla.; 
Col. James W. Wood, Chief, Test & 
Development, FX System Program 
Office, Aeronautical Systems Div., 
Wright-Patterson APB, Ohio, and 
Lt. Col. Reese S. Martin, Dir., 
Test & Deployment Div., F-111 Sys- 
tems Program Office, Aeronautical 
Systems Div., Wright-Patterson APB, 
Ohio. 

The Air Force Logistics Command 
has made the following assignments 
of personnel to key positions: 

Col. Lester C. hlourer, Vice Com- 
mander, Advanced Logistics Svsfems 
Center, Wright-Patterson APB, Ohio; 
Col. Thomas E, Peddy, Vice Command- 
er, San Antonio Air Materiel Area, 
Kelly APB, Tex.; Col. Rowland H. 
Worrel Jr,, Dir., Supply & Transpor- 
tation, Warner Robins Air Materiel 
Area, Robins APB, Ga., and Col. Tom 
W. Robbins, Chief, Operations Sup- 
port Div., Logsitics Systems Center, 
Wright-Patterson APB, Ohio. 

Brig. Gen. William G. King Jr., has 
been assigned as Asst, to Dir, of Spe- 
cial Projects, Office of the Secretary 
of the Air Force, with duty station at 
Los Angeles, Calif., Air Force Sta- 
tion. 

Col. James J. Dimel has been as- 
signed as Commanding Officer, Hollo- 
man APB, N.M., site of the Air Force 
Missile Development Center. 

Col. Roy D. Ragsdale has been reas- 
signed to the Air Force Security Serv- 
ice as Dir,, Electronic Systems, Air 
Force Special Communications Center, 
Kelly APB, Tex. 

Lt. Col, John J. Whiteside has been 
named Chief of the Air Force Office 
of Information in New York, N.Y. 
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PLASTEC 


OOD Plastics Analysis Center 
Open to Industry Query 


A recent study found that DOD is 
ding about $100 million annually 
in identifiable research in materials, 
of which $22 millioti goes for wganic 
materials— primarily plastics and 
polymers. About $12 million is spent 
on composites research, of which a 
signiricant fraction is for reinforced 
plastics, (This does not include pro- 
grams in structures,) 

In addition to the Defense Depart- 
ment, the National Aeronautics and 
Space Administration (NASA) is 
funding al)out $5 million in plastics 
and the Departments of Agriculture, 
Commerce (Bureau of Standards) 



Yvrai^y ami all degree from Stey*- ' 
eas IitaUtilto, In 1906 he received a; ] 
Cdfiificato of Merit troiU the U$iii- . 
forced Plastics DiyJsibfi of (ho Society ' 
ot Plastics Xiidustryti ! 


and Interior also have prograans, al- 
though of smaller size, The sum of 
all these must put the Federal Gov- 
ornment close to the $40 million mark 
in plastics and polymers. 

It is known thei'e is a much larger 
amount (estimated as much as four 
times greater) spent in unidentified 
research and development as part of 
end-ite3n development, Unfoi*tiinaitely 
the knowledge gained from this effort 
is reported in only a small amount. 
There has been no estimate made 
of the amount of purchased plastic 
goods by the Federal Government. 
Such goods may be easily identified, 
either as semi-finished products such 
as film and rigid laminates or end 
items such as rocket cases, or un- 
identified and unsung components 
such as electrical insulation. The total 
amount is obviously tremendous. 
However, procurement is done by so 
many different groups, in such a 
variety of agencies and locations, it 
is logistically Impossible to get an ac- 
curate pietUive of the grand total. 
There are over 1,000 government 
spejcifioations pertaining to plastics. 
The Plastics Technical Evaluation 
Center (PLASTEC) located at Pica- 
tinny Arsenal, Dover, N,J,, is one of 
28 Defense Department information 
analysis centers established as au- 
thoritative sources in particular 
fields of defense mission,. These \ 
answer requests j 
rtion from anyone 
e defense effort. > 
including PLAS- 
TEC, publish reviews or state-of-the- 
art reports which are generally avail- 
able for public sale, and they ai'e us- ► 
ually well informed as to who is ' 
active in the field and what pro- ^ 


Harry E. Pebly Jr, 
Norman E. Beach 


grams are underway. Through these 
centers the Govemment attempts to 
provide for the most effective use of 
the results of its research and devel- 
opment programs, (For a complete 
listing of DOD infomation analysis 
centers, see article on page 29 in this 
issue) . 

PLASTEC is the organization dcs- ; 
ignated to collect, evaluate and dis- 
seminate technical infoimatioii in the I 
field of plastics, and has live mate* 
rials specialists assigned to carry out 
the mission of the center, These speei- | 
alists are able to supplement their j 
knowledge with the talents available 
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in the large plasties laborataiy or- 
ganic to Picatinny Arsenal. 

PL AST EC has concentrated in 
four areas; reinforced plastics in 
electrical and electronic applications; 
plastics in packaging and plastics in 
mechanical goods. The center aspires 
to coverage of the entire plastics and 
polymer field. The forte of the center 
is thus the analysis and evaluation of 
information^ and it is this aspect , 
which distinguishes an information 
analysis center from a library. 

The Army is assigned the respon- 
sibility by the Defense Department 
for the operation of PLASTEC. The 
coiiter, however, serves the Navy and 
the Air Force as well. 

In addition, the services of the 
center are available to defense con- > 
tractors and suppliers. On this point, , 
the situation is analogous to that in 
which the tail wagged the dog. A 
large majority of the inquiries made 
of PLASTEC come from goveimment 


Specific Techniques 


PLASTEC Short Title 

Report 1 Flake glass laminates 

Report 8 Electrical encapsulation 

Report 29 Electrical encapsulation 

Report 4 Package-cushioning 

^Report iO Filament winding 

’^Report 19 Filament winding 

Report 13 Fluidized-bed coating 
Note 18 Fluidized-bed coating 

Report 15 Plastics for tooling 

Report 16 Plastic gears 

* Report 22 Nondestructive testing 

Report 26 Reinforced thermoplastics 

Report 34 Sandwich construction 

* Not on public sale, 


Figure 2. 


Call Number 
AD 244 104 
AD 247 865 
AD 648 420 
AD 273 400 
AD 284 629 
AD 457 593 
AD 431 603 
AD 666 224 
AD 601 891 
AD 606 396 
AD 472 712 
AD 637 721 
AD 673 718 


contractors or suppliers, and they 
constitute a large portion of the mail- 
ing list for output documents. At the 
same time, the defense industries are 
a prime source for input documents, 
and are constantly called upon for 
pieces of infoimiation required in 
evaluations conducted by the center. 

The specific areas of activity en- 
tered into by PLASTEC are deter- 
mined by direct requests for studies 
to be made, or by the trends which 
are noted among the many inquiries 
handled by the center. 

To illustrate the foimer, recently 
the Aimy Tank Automotive Com- 
mand requested a state-of-the-art 
suiwey of plastics sandwich construe- 

Technical Conference 

Papers on Plastics 

(Insui'ci annually) 


PTiASTEC 

Call Number 

Year 

Report 8 

AD 264 776 

1961 

Roport 11 

AD 282 7fl6 

1962 

Report 14 

AD 428 060 

1963 

Report 17 

AD 606 661 

1964 

liepoi't 21 

AD 620, 142 

1066 

Report 27 

AD 641 666 ■ 

1906 

Report 31 

AD 660 064 

1967. 

Roport 86 

(At press) 

1968 
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lion, to obtain in formation useful for 
materials selection, design and fabri- 
cation of vehicle bodies, Arc walls, 
ballistios resistant panels, sound 
deadening panels, and flotation units. 
As for the latter, repeated and di- 
verse requests for information on a 
particular subject (dlaanent winding 
techniques, low temperature proper- 
ties, cryogenic effects, etc.) are taken 
as indication that a general need 
exists for that infoimation. 

The natural repository for the tech- 
nical information relating to plastics 
is the PLAiSTEC library. The library 
houses over 11,000 documents. These 
are, for the most pai% reports of gov- 
ernment agency projects or con- 
tracted studies, They are selected for 
call-in from various accession lists 
and from Current Awareness print- 
outs from the Defense Documentation 
Center, Study of contract lists also 
provides valuable leads to potentially 
important documents. 

The library holdings are incor- 
porated in a continuing print-out sys- 
tem which provides for each item a 
foinnal citation and an abstract. The 
items are also indexed as to subject 
(under pertinent uniterms) and 
author. There is no loan-out system 
! for the PLASTEC holdings; how- 
' ever, arrangement can be made for 
defense contractor personnel to visit 
i the libraiT for search and study. 

Information is evaluated by a 
i group of specialists, most of whom 
i came to PLASTEC from industry, 

I 


Since rapport with industry is vital 
to the operation of the center, they 
have established and they maintain 
contacts within their particular 
fields. This personal source of infor- 
mation is supplemented by day-to-day 
contact with plastics engineers in the 
arsenals Materials Laboratory. In 
frequent cases, a call to the inght 
person will produce an immediate 
answer. 

The areas of interest in which com- 
petence exists in PLASTEC are 
listed below: 

• Ablative materials. 

9 Aircraft uses, 

• Composites. 

0 Compatibility. 

• Corrosion applications. 

• Cryogenic properties. 

• Degradation. 

• Electrical properties. 

• Encapsulation, 

• Filament winding. 

• Laminates, 

• Low temperature properties. 

• Mechanical uses, 

• Medical uses. 

• Microbiological effects, 

• Missile components, 

• Molding, forming and exbxmsion, 

• Nondestructive testing. 

• Packaging applications, 

• Printed circuits. 

• Space environment effects. 

• Specifications, 

• Theimal insulation, 

• Weathering. 

The output of PLASTEC is of two 
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types: the inquiry response and t]ie 
foiTTial study repoii:. 

Mfiny inquiries received by the cen- 
ter may be answered immediately or 
by call-back within a reasonable time. 
However, some may require a sub- 
stantial investigation which usually 
results in the issuing of a response 
of some significance. Copies of these 
letter reports are kept on file, and' are 
indexed for future use in answering 
related inquiries or for final expan- 
sion into formal repoi'ts. 



General Aids 

i 

PLASTEC 

Short Title 

Call Number ^ 

Report 6B 

Directory in plastics 

AD 642 B74 ' 

Note 6 A 

Specifications list 

AD 640 317 

Note 9 

Ti’ade designations 

AD 481 788 - 

Note 14 

Glossary of terms 

AD 64B 208 

Note 17 

Test methods 

AD 662 049 


Figure 4. 


Characteristic of these are selected 
reference lists or annotated biblio- 
graphies on particular subjects. 
These ^^unpxiblished reports’^ pres- 
ently exceed 200 items; and, as with 
the library documents, are available 
to PLASTEC visitors for search and 
study. 

The formal output of PLASTEC 
is discussed here rather fully, in 
order to bring to the attention of the 
reader the publications of the center 
which are available to him. 

All reports may be obtained from 
the Defense Documentation Center 
(DDC), Cameron Station, Alexan- 
dria, Va. 22314, by those qualified for 
that service (see article ‘Programs 
and Services of tlie Defense Docu- 
mentation Center,’^ Defense IndmU'y 
Bulletin, April 1968, page 1). They 
are distributed free in microfiche 
foiTn, but there is now a charge of 
$3 for hard-cover copies. Users not 
qualified for DDC se twice can, in most 
eases, purchase PLASTEC reports 
from the Clearinghouse for Federal 
Scientific and Technical InfoiTnaiion 
(CFSTI), 5285 Port Royal Road, 
Springfield, Va., 22161, at a cost of 
$3. 

It was recognized long ago at PLA- 
STEC that one area of information 


was not completely covered by other 
means. This is the wealth of tech- 
nical knowledge which is presented 
at the various conferences held in 
this country and overseas, and pub- 
lished ill someiiines quite limited 
editions of preprints or proceedings. 
As a guide to this in formation, the 
center annually prepares a subject 
index, bibliography and code descrip- 
tion of those papers pertaining to 
plastics. Figure 1 cites the PLASTEC 
reports covering this area for the 
past eight years. These conference re- 
ports tell what has been presented on 
a particular subject and (by means 
of the code) what type of coverage 
is given in the particular papers. The 
source (conference and proceedings) 
is cited; also, the author and his aflili- 
ation. 

Specific techniques reported on by 
the center* are listed in Figure 2. 
These are largely state-of-the-art 
studies covering what has been done 
and what is being done on the stated 
subject, and including (as applicable) 
design considerations, material prop- 
erties, and militaiy uses. Second re- 
ports on the same subjects are biblio- 
graphical updatings or extensions on 
the techniques, 


PLASTEC 

Design Aids 

Short Title 

Call Number 

Report 13 

Sp&c6 otivU’onnient effects 

ad 288 682 

’•'Report 20 

Cpyogronic temperature properties 

AD 469 126 

Report 28 

Electrical proper Uea 

AD 624 922 

Report 24 

We^athering 

,AD 'e30 887 

Report 24 

Woatheringf 

ad' 672 613 

Report 25 

CompabUity (liquid propellaixfe) : 

AD 632 2gT ; 

Report 88 

Compatibility (sglid propoUants) 

' AD 672, 

Report 80 

- tpmporatare eflfeota 

AD 661,633 '! 

' pa 

pjililjo sale, " ' . ■ 

. 1 

1 

aa 

. %lira 34 . ^ \ 

' i , 1 ' ' 1 ' 



Some of the studies executed by 
PLASTEC, while not tied-in with 
particular techniques, are of definite 
assistance to the design engineer in 
the selection of materials. These de- 
sign, aids are listed in Figure 3, The 
works cited are studies of material . 
properties and behavior under se- , 
lected environments, and as such they 
are valuable references in deter- 
mining what has been expexienced so 
far and what can be expected, 

The output of PLASTEC has in- 
cluded reports of general value, m ' 
cited in Figure 4, I 

The directory (Report 5) is a guide i' 
to those people in various govenimcnt ' 
segments (and in NASA and other 
government-contracted centers) who ! 
are knowledgeable in plastics, their ' 
resea I'ch and development, and their j 
uses in military applications, Pro- ^ 
vided is a subject index so that the 
I'eader can locate who to turn to for 
knowledge of a particular subject or 
item. The directory lists the naane, 
segment, address and telephone mnn- 
her of that person. It also contains a 
list of personnel so that, given a 
name, the person can be reached. This 
directory, a most popular publication, 
is revised every three years. It is 
presently undergoing revision, with 
publication of Report 6C expected 
early in 1969. 

As could be expected, the center re- 
ceived (and still receives) many in- , 
quiries as to ‘Ts there a specification , 

on V* or '^What is covered by 

Type II of MIL-P~XXXX?” or 
^^How do I get specification num- 
ber Answering such ques- 

tions px’ompted the compilation of a 
complete list of known government 
specifications and standards covering 
defense engineering plastic materials 
and applications (Note 6). In addi- 
tion to identification media for the 
specifications, directions on procure- 
ment are included. This guide Is re- 

(Continued on page 5^) I 
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Scientific and Technical 
Information Analysis Centers 

The Defense Department supports 28 Centers for analysis of 
scientific and technical infonnation. Each center gathers informa- 
tion in its clearly defined, specialized area of interest, reviews, 
analyzes, evaluates, synthesizes, condenses, and summarizes the 
information, and provides it to individual users. These centers 
produce critical reviews, state-of-the-art monographs, data com- 
pilations, and substantive responses to queries. 

DOD centers operate under the guidance of DOD Instruction 
5100.45. 

Each information analysis center is staffed by scientists, en- 
gineers and technicians who are skilled in the particular subject 
matter, and in infonnation handling. These centers are distin- 
guished from documentation centers and technical libraries, whose 
primary functions are handling documents, rather than the tech- 
nical information contained in the documents. 

A Directory of Federally Supported Information Analysis 
Centers is available from the Clearinghouse for Federal Scientific 
and Technical Information, National Bureau of SUvndards, U.S. 
Dept, of Commerce, Springfield, Va. 22161. Price is $8. The direc- 
tory lists 113 centers. 

DOD-operated centers are listed below: 


Air Force MachlnabUlty Data Center 

Mctcut Research As&ocIatcBi Inc. 

3080 Rosslyn Drive 

Cincinnnti, Ohio 45200 
Director: 

John Maranchik Jr. 

Point of Contact: 

John Maranchik Jr. 

(Alternate) Robert E, Snidor 

Phono ; (613) 271-0610 
DOD Cogniznncoj 

Air Poi ce MaterialB Laboratory (M AAM) 

Wilght-Patterson AFB, Ohio 46488 
Collects, evaUiatesj Btores and diascminatea 
material removal information Including specif- 
ic and detailed mnehinint; data for the benefit 
of industry and government. Strong emphasiB 
ia given to engineering evaluation for the pur- 
pose of developing optimized material removal 
Parameters. Provides Bpeclflc and detailed 
answers to technical Indulrles in the hold of 
material removal. Maintains a User File, con- 
slatlng of 8,600 important usere in the field of 
material removal i these receive Information 
prodvicU Including machining data pamphlets 
and tables on materials of current interest, 
state-of-the-art reports, technical nnnounce- 
menta, and other appropriate Iteme. Servlets 
are provided to the industry, DOD (Including 
aii of the Military Services and their contrac- 
tors), and other government agenoiesi tech- 
nical institutions, and non-military industries 
in a poBition to assist the defense effort. 


BnllUtlc MisBile Radiation Analysis Center 
Adih’ess : 

Unlvcisity of Michigan 
Institute of Science & Teclmology 
P. 0, Box 018 
Ann Arbor, Mich, 48107 
Director: 

Dr. F. S. Simmons 

Phone: (318) 488-0600, Ext. 314 or 316 
Point of Contact: 

Dr, Frank Sevclk 
DOD Cognizance: 

Fred Koethor 

Advanced Research Projects Agency 
Department of Defense 
Washington, D. 0. 20301 
Phono: (202) 697-8004 

Collects, processes and disseminates Informa- 
tion on the theory and technology associated 
with ballistic misfliie phenomena which may be 
useful In the design of defense systems. Ana- 
lyzes and evaluates theoretical and experi- 
mental results from the radiation measure- 
ments piogram, with primary emphasis on the 
optical radiation emanating during the launch, 
mid-course and reentry regimes of missile 
flight. Conducts semi-annual AMR AC sym- 
posium and publishes and distributes proceed- 
ings, 

Battellc-DEFENDER Information Analysis 

Center 

Address: 

Battelle Memorial Institute 
606 King Ave, 

Columbus, Ohio 48201 


Director: 

Robert 3 Kohn 

Phone: (614) 290-3161, Ext 2041 
DOD Cognizance: 

Fred Koother 

Advanced Research Pi ejects Agency 
Department of DefonBO 
Washington, D, G. 20301 
Phone: (202) 697-8904 

Collects, processes and analyzes information 
in all disciplines covering rcaeaich in defense 
against ballistic misBlles. Provides a functional 
infoimaiion system required to monitor exist- 
ing ami proiwsed work. Porfoims analyses and 
undortakea studloB of critical system probloms 
Prepares state-of-the-art roporta, technical 
tttimtimiles, compendlums and annotated accea- 
slons lists. Provides services to the entire DOD 
balllatic missile dofenBe community, 

Chemical Propulsion Information Agency 
Address: 

Applied Phyaics Laboratory 
The Johns Hopkins University 
8621 Georgia Avc. 

Sllvei Spring, Md. 20910 
Director: 

Leland B. Piper 
Phone; (301) 680-7700, Ext. 661 
DOD Oognlzanco: 

Robcit Holtkotter 

Naval Air Systems Command (AIR-380 D) 
Washington, D, C. 20360 
Phono: (202) 096-7980 

Acgulrcs information and data from govern- 
mont-sponsored programs In chemical propul- 
sion technology j organizes information and 
data in publications useful to mcmberB of tho 
lockot community Including government or- 
gimlzntlons, Industilal concerns, univorBiUes, 
Institutes and conBultnnta working with cheml- 
cnl rocketry; disseminates infoimaiion and 
data through meetings, briefings, conaultatlon 
and publi cations ; berveB ns a central source for 
chemical propulsion contract information bo 
U iat duplication In governmenUfunded ro- 
searcti and dovelopment programs may bo 
minimized; provides Interagency Chemical 
Rocket Piopulaton Group with Btnlus ropoila 
In specific arena of rcsonich and development 
to aid managerial decisions ; piovldcB technical 
data in response to inquiries from sclontlste 
and onglneera engaged in ohcmicnl propulsion 
research and development. 

Coastal Engineering InfoTination AitalysU 

Center 

Address: 

Coastal Engineering Research Center 
6201 Little Falla Road, N. W. 

'Washington, D. C. 20016 
Director : 

Thorndike Savlllo Jr. 

Phono: (202) HO 2-8000, Ext. 798 
DOD CognIzancQt 
Ofilce, Chief of Engineers 
Washington, D, C. 20316 
Collects, analyzes and dlBscminatcs Informa- 
tfon on coastal engineering research and tech- 
nology. Services Include ll:c publication of 
annotated bibliographies, state-Df-ti:C'nrt ro- 
porta, and the provision of library and con- 
BuUation Bcrvlces. 

Concrete Technology Information AnalyaU 

Center 

Address : 

U, S. Army Engineer Waterways 
Experiment Station 
P. 0. Box 681 
'Vicksburg, Miss. 89180 
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Directors 
Dryant Mather 

Plione- (601) 822—1671, Ext. 33 
DOD Cogaizanco; 

Office?, Chief of Engjneeia (ENGSA) 
Waahineton, D. C. 20316 
Acaiiires, analyzes, evaluates and condenaes 
the world's liteiature in maas concietc inate- 
rlnlB, piupertloa, constiuctlen methods, and 
testa} concrete composition, chemishy and 
physics of concrete and concieting maiei'Inh ; 
analytical Diocedmea and test methoda, port- 
land cement grout mlxtuies* Sei vices Include 
specific Items of evnluateil data, cuiient sum- 
mntlea oi technical trends, conipiehtnsjve 
atate-of-the-art analyses, and specialized ad- 
visory Bor vices. 

Cultural Information AnalyaU Center 
Address ; 

American University 
Center for Re^iearch In Social Systems 
BOlO Wisconsin Avc , NW 
Washington, D. C 20016 
Director ! 

James B, Price 

Phono: <202) 244-‘7300, Ext 272 
DOD CoBTiizftnco} 

Robert F. Challiot 

Scientific & Technical Information Div. 
Army Itcsenreh OUlico 
Washington, D. C. 20815 
Phone: (202) 604-1144 

Piovidca a system with a inpld reaponsQ 
caivaMlity for storing, reti loving and analyz- 
ing infoiniatlon for spEclfic customer reciiKsts 
In tho social sciences arena, legarding peoples, 
their societies, onviionments and behavior pat- 
terns The conlei icsponds toiequesta fiom gov- 
ernment agencies and their ijualifiecl contrac- 
tors by piovUUng analytical information, in- 
depth studies, annotated blblloginphiea, con- 
sultant services and reviews. Input is collected 
fiom tho infounatlon base piovldcd by the ex- 
tensive Cl 058-011 llural icseaich piogram in the 
social Bclonees conducted by the Center for 
Rescaich in Social Systems, as well as fiom in- 
formation collected from academic, government 
and other leseiirch organizations and in- 
dividuals, 

DASA Information nnd Annlyais Center 
Address: 

General Electric — TEMPO 
816 State St, 

Santa Rarbarn, Calif, 03102 
DlitiOtor: 

Wanen W. Chan 
Phone; (806) 065-0661, Ext 601 
DOD Cognizance: 

Lt, Colonel J. D, Brown, USA 
Chief, Atmospheric Effects Div. 

Defense Atomic Siippoit Agency (DASA) 
2020 Uth St. N, 

Arlington, Va. 22201 

Serves ns a collection point and leference 
center for all technical infoimation pertinent 
to the effects of nuclear explosions, Ita aervices 
aie available to aJl leHponsIble agencies and 
individuals conducting scientific investigations 
into tho natuie of nuclear weapon effects and 
their impUentious on present effects nnd theh 
Implications on present nnd future military 
systems. Tho center provides access to data 
from a wide variety of sources; announces, 
through Its own publications, projected data 
collection programs, theoietlcal Investigations, 
and experlnfiGJits ; frees other agencies from 
the reaponsibility for servicing re<iuest8 for 
data ; and forins n permanent archive of these 
data. 


Defense Ceramic Information Center 
Addi ess : 

Battelle Memorial Institute 

605 King Ave. 

Columbus, Ohio 43201 

D1 lector; 

Winston Duckworth 
Phone. (614) 290-3161, Ext. 476 
DOD Cognizance: 

Barry R, Emiich 
Air Force Materials Laboratoiy 
Wiight-Patteison AFB, Ohio 46-133 
Collects, inlcipieta and disseminates technical 
infoimatlon about ceramics, primal ily foi 
structural and tlieimal-protective applications 
in military systems The sei vices of the center 
include answeiing technical inauirics, piovld- 
iiig technical advisoiy sei vices, nnd ]>iibltshing 
data compilations, ciltical technical jeviews, 
news of developments, and lists of accessions 

Defense Metals Infoimatlon Center 
AddieSSJ 

Battello Mcmoi ial Institute 

606 King Ave, 

Columbus, Ohio 43201 

Director : 

Roger J Runclc 

Phone; (614) 200'3161, Ext. 668 
Point of Contact; 

Roy Endebrock 

Phono; (614) 290-^151, Ext. 2926 
DOD Cognizance: 

Edwaul Dugger 

Air Foico MateilalB Laboratory (MAAM) 
WriglU-Patteison APB. Ohm 46433 
Collects, interpiets and disseminates scientific 
nnd closely related mateiinls. Subjects covoiod 
are pioperties, fabrication and application of 
aluminum, titanium, beryllium, magnesium, 
tungsten, molybdenum, columbium, tantalum, 
ihenium, stainless steels, hot-woik die steels, 
low-nlloy haidenable steels, nickel-base huper- 
alloys, cobalt-base supeialloyii. and iion-bnsc 
supernlloya. Pi ovules answorg to technical 
(jucstlons; Information concerning cunent ic- 
semch and development piojocts and scientific 
or technical data or data compilntlona upon re- 
quest, Theio Is no oignntzed loan service. 
Makes technical evaluation of the accuracy, 
auality nnd significance of Information that 
has nheady been inti'oduced Into tho system, 
Piepares state-of-the-art icviews, coi relations 
of Information, etc,; nnd piovidos technical 
consultant seiwlccs. 

Electronic Properties Information Center 
Addiess! 

Hughes Aircraft Co. 

Centlnela Ave. & Teale St. 

Culvei City, Calif 90230 
Director: 

Dr, Sheldon J. Welles 
Phono: (213) 391-0711, Ext. 6696 
DOD Cognizance: 

R. F. Klingei- 

All Foice Materials Labointoiy (MAAM) 
Wiight-PntteiBon AFB, Ohio 45433 
Provides ready access to Hteratme and experi- 
mental data relating to the electrical and elec- 
tronic piopertles of all matciials of Importance 
in today's technology. Subjects covered are 
semiconductors, insulatois, electi oluwinesoent 
materials, thermionic eraitteis, feiioelectrica, 
ferrites, ferromagnetics, superconductors, met- 
als, ceramics, electronic materials and docu- 
mentation of electronic properties. Literature 
is abstracted and indexed into an automated 
search system. Data from tho literature are 
evaluated and compiled into serlea of data 


sheets. Summary and state-of-the-art reports 
aio also issued. Abstmcls, which aie included 
with requests for bibliographies, identify the 
matorlcih nnd indicate tho experimental data 
contained in the liteinture Requeata for spe- 
cific or I elated data are likewise honored. 
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Great Lakes Physical Inloimntion AnalygU 

Center 

Addiess: 

Lake Smvey District 
Coips of Engincoi-s 
630 Fedeinl Bldg. 

Detroit, Mich. 48226 
Diiectoi ’ 

Ronald J. Walton 
Phone* (313) 622-0960 
DOD Cognizanco: 

DOD Insti action 6100.45, July 28, 1961 
Conducts selective acquisition, technical lev Sew 
and analysis, stoingo and letrloval, ond dis- 
semination of Great Lakes physical Informfl- 
tion to usei -oriented agencies ns directed* 

Human Engineering Infoimatlon and Analyses 

Soivico 

Address ; 

Tufts University 
Systems Bldg* 

Medford, Mass. 02166 
Director’ 

Dr. Paul G, Uonco 
Phone: (617) 623-6802 
DOD Cognizance; 

Dr. Leon Katchmar 
Systems Rosenreh Laboratory 
Human Englneoiing Laboratory 
Abeidcen Pioving Giound, Md. 2100'5 
Phone: (301) 278-4401 

Conducts document acquisition ; abstracting 
and coding of documents; prcpaiation of in- 
dexing or categorizing schemcB , and dissemi- 
nation of human factors information in the 
form of user producte such as an annual on- 
notated bibliography of the literaturo, special 
bibliogiaphios covering specific topic areas* 
and ciilical lovlews of topic areas. 

Hydraulic Engineering Information Analysis 

Center 

Address : 

U. S. Army Engineer Waterways 
Expel imenl Station 
P. 0. Box 631 
Vicksbuig, Miss 30180 
Diiectoi : 

Ellis B. Pickett 

Phone: (601) 6S6-31U, Ext, 368 
DOD Cognizance: 

Office, Chief of Enginoeis (ENGSA) 
Washington. D. C. 20315 
Acquires, analyzes, evaluates and condenses 
the world’s literature on liver, harbor and 
tidal hydraulics; flow tliiough pipes, condulln, 
channels and upiUwnya as related to flood con- 
trol and navigation ; hydraulic design and per- 
formance of diims, locks, channels and other 
structuiea; and water waves nnd underwater 
shock effects. Services include specific items of 
evaluated datn^ current summaries oi technical 
trends, compiehensivc state-of-the-art annly^ 
ses, and specialized advisory services. 

Infrared Information and AnalysUi Center 
Address ; 

University of Michigan 
Institute of Science and Technology 
Box 618 

Ann Arbor, Mich, 48107 
Director ; 

Thomas Lim peris 

Phone; (813) 483-0600, ExL 281 
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DOD Cog'nlzanco: 

P. B Isftkson 

Code 421 <Phy8k8 Branch) 

Ofllce of Kaval Research 
'Washington, D C. 20360 
Phone: (202) 690-4382 

CoUccts, analyzes and disseminates Infoima- 
tlon on infiaied physics and technology (in- 
cluding such arens ns solid state physics, 
radiation physics and optics, infraied detec- 
tors, atm o-»ph eric phenomena, information 
processing, military infraied eauipment, and 
industrial and medical Infiared). Services in- 
clude tho publication of quarterly annotated 
blbllogrnphtcs, state-of-the-art reports, the 
proceedings of tlie infrared information sym- 
posia, the sponsoiship of symposia, and pro- 
vision of library and consultation services. 

Alechanlcal Properties Data Center 
Address: 

Qelfour Stolen, Inc, 

13919 W. Bay Shore Drive 
■Traversa City, Mich, 4GC84 
Direator: 

A. J. Balfour 
Phone: (fil6) 047-4600 
DOD Cognizance: 

Richard Klinger 

Air Force Matermls Laboiatory (MAAM) 
WrIght-PalteiBon AFB, Ohio 46433 
Pieparea and distributes raw and evaluated 
strength data of matorials on a periodic basis 
find in response to speciftc questions. Opcintcs 
a system for storage, retrieval, evaluation and 
presen tat ion of materials teat information. 
Subjects covered are mechanical properties of 
Btructural materials with pilraary omphasia on 
metals, plastics secondary, including test pro- 
cedures, material formulation, processing and 
environments j and IncludeB statistical evalua- 
tion of data. Propaiea and dlsaeininates the 
Aorospnee Structural Metals Handbook. 

^lUUary Entomology Information Service 
Address : 

Aimed Foicea Peat Control Board 
Forest Glen Section 
Walter Reed Army Medical Center 
Washington, D. C. 200 
Director: 

Lt. Colonel Daniel J. Reynolds, MSO, USA 
Phono: (202) 676-5366 
DOD Cognizance: 

Armed Forces Pest Control Board 
Organizes Information i elating to military 
entomology and associated fields, and pi ov Ides 
for its storage and retrieval, Responds to re- 
quests from individuals or oignnlzationa for 
specific Information on militaiy entomology, 
and automatically distributes peilodically an- 
notated Wbliographic citations of special acces. 
elons. 

Matlonal Oceanographic Data Center 
Address : 

Navy Yard Annex, Bldg. 160 
Washington, D. C. 20390 
Dticctor : 

Dr. Thomas S, Austin 
Phone: (202) 693-2249 
DOD Cognizance; 

Naval Oceanographic OfBce 
Suitland, Md. 20381 

Serves as an Interagency activity supported by 
10 Federal agencies and is primarily a central 
repository for the nation*8 oceanographic data. 
Receives, compiles, processes and preserves 
oceanographic data for rapid retrieval, and 
prepares data summaries, tabulations and 
atlases showing annual, seasonal, and monthly 
oceanographic conditions. 


Nondestructive Testing Information Analysis 

Center 

Address: 

Army Materials & Mechanics Rcseaich 
Center 

Watertown. Mass. 02172 
Diiector : 

Charles P. Moihib 

Phono* (617) 926-1900, Ext 266 or 607 
DOD Cognizance: 

Army Materials & Mechanics Resenich 
Center 

Collects, mnintnins and dibHcmmates informa- 
tion in tho field of nondestiuctive testing DIs- 
Bemi nates infoimatlon upon icquest to govern- 
ment liistallationa and otheis. PubUshoa news- 
leiteis and leport guides to hteiatme in vai- 
iouB Bub-flelda of nondestiuctive testing. 
Renders technical advice and assiatance upon 
J equest. 

Pavements and Soil TinlUcabilUy Information 
Analysis Center 
Address : 

U, S. Army Engineer Water wnys 
Expel iment Station 
P O. Box 631 
Vlcksbuig, Miss. 30180 
Diiector : 

W. J. Turnbull 

Phono: (001) 636-8111, Ext. 234 
DOD Cognivanco: 

Chief of Engineers (ENGSA) 

Washington, D. C. 20816 
Acquiies, nnalyzoft, ovaluatCB and condenses 
world’s literature in subjects of flexible and 
rigid pavements, expedient surfacing, suifacc 
vehicle mobility and trafficability rcsoaicli, 
ground flotation, and research in levraln eval- 
uation as lelevanl primarily to mlUtaiy needs 
Services Includo specific items of evaluated 
data, current summaries or technical trends, 
comprehenslvo state-of-the-art annlyues, and 
Kpcclnllzcd advisory services. 

Plastics Technical Evaluation Center 
Address ; 

Plcatlnny Aiscnal, Bldg, 8401 
Dover, N, J. 07801 
Director: 

Harry E. Pobly Jr, 

Phone: (201) 328-4222 
DOD Cognizance: 

Dr. Peter R. Kosting 
Army Materiel Command 
Washington, D. C, 20316 
Collects and ovaluatca technical Infoimatlon 
un plastic maicilals and application of intciest 
to DOD. Distributes infoimntiun to DOD 
aetivitles, their desigiiccs, or other organiza- 
tions with demonstrabio defense supporting 
Intel csla upon request. Renders technical ad- 
vice and nsslatanco on plastics to DOD activi- 
ties upon requcBt 

Radiation Effects Information Center 
Address : 

Battel Ic Memorial InaUtuto 
606 King Ava. 

Columbus, Ohio 43201 
Director; 

Donald J, Hamman 

Phono: (614) 200-3161, Ext 2563 

DOD Cognizance: 

Defense Atomic Support Agency 
2020 14th St, N. 

Arlington, Vn, 22201 

Collects, screens and analyzes information on 
radiation elTccts on a wide range of materials 
and devices. Prepares state-of-thc-nrt review 
reports, momoumda, and accession HsU. Pro- 
vides inquiry answering service on specific 


technical quoationa Provides personal access 
to jiifornuition foi icpreaeatativos of govern- 
ment agencies and their contractors, with need 
to know anil nppropilato security clearance, 

llcUabillty Analysis Center 
Address: 

IIT Reaoiuch Institute 
10 \V. 36lli St. 

Chicago, 111, 60016 
Diiector; 

George Jacobi 
Phone. f3l2) 225-9630 
DOD Cognisance: 

Milton HauB 

Rome Air Development Center (EM ERR) 
GrifilHa AFB, N. Y. 18440 
Phono: (316) 3SO'-2620 

Collects, stoics, oigatuzes, reviews, assesscfl, 
analyses and disseminates Information and ex- 
peiienec data beniing on rolinbllily of mlcio- 
electronic devices and semiconductor transis- 
tora and diodes, and the influence and contri- 
bution of pait design, material, manufacturing 
teehniqiies, processing, configuration, testing 
piaciiecs, scicenlng pracllccn and elcctrlonl 
and environmental slressea on tlio nature of 
faihircfl cnoounteicd duilng fabrication, test- 
ing and operation Emphasis Is placed upon 
those parts and devices wlilcU are expeoted to 
bo used in future design of DOD equipment 
and wlikh will be of moat Immedlnto signifl- 
canco to eloclronlc goveinmcnWnduatry com- 
plex. Provides aaswova to technical questions 
and consultant sorviccs. Picpares data com- 
pllatlonsi lol lability notebooks, monographs, 
ubHtiaets, and bibliogiaphics, 

Remofe Area Conflict Information Center 
Addroas i 

ffatfoKe Memorial Instltuto 
606 King Avo. 

Columbus, Ohio 48201 
Director: 

J. Tuck Brown 

Phone: (814) 299-8161, Ext. 8116 
DOD Cognizance: 

Fre-d Koolhor 

Advanced Research ProjccU Agency 
Depftvtmoat of Defense 
Washington, D, 0. 20301 
Phone: (202) 697-8004 

CoRccla, stores and disseminates information 
on oveiueaB defense loseai'ch, emphasizing tho 
uliysleal and engineering sciences aspects, Pro- 
vides functional information system required 
to monitor lescaich In counter insurgency. Per- 
foima analyses and Issues stato-oMhe-art re- 
noits and lochulcal summadee. 

Hhork & Vibration Infennatlon Center 
A<Wr<«B t 

Naval Rob oar ch Laboratory 
Go<ic 6020 

Washington, D. C, 20890 
Director: 

Dr. W. W, Mulch 
Phono (202) 767-2220 
DOD Cognizance: 

OITlco of Naval Research 
Washington, D. C. 20800 
Servos DOD, National Aeronautics and Space 
Admlnlstrfttlon. and their contractors by col- 
lection , correlation and dissemination of needed 
information on tlio environmental factors 
ahock and vibration. 

Soil Mechanics Information Analysis Center 
Aildreas! 

U, S. Amy Engineer Waterways 
Ex])orlment Station 
r. O. Box 681 
Vicksburg, Miss, 39180 


Defense Industry Bulletin 


31 


Director: 

A A Maxwell 

Phone: (601) 636^3111, ExL 407 
DOD Cognizance: 

Chief of Engineers (ENGSA) 

Waahlngton* D. C. 20816 
Acquires,, nnalyxes, evaluates- and condenaea 
llteratuvo on the subjects of soil mechanics 
soil physics, cuffincering- geology, anti enribank- 
mont and foundation engineering, ns related 
to stability and dynamics of foundations, 
structures, niLvlgatlon and flood control, 
erosion, shock ntteniintlon, and load carrying 
Services include specific Itemfi of evaluated 
data, cun on t aummnrlea or technical tiends, 
comprehensive state-of-the-art analyses, and 
special Izod ndvisojy sorvlcea. 

Thcrniophysical Properties Research Center 
Addroaa : 

Purdue University 

PcBeavcIi Park 


Plastics Analysis Center 

{Continued from page 28) 

vised every three years. The latest 
revision is presently under way, with 
publication (as Note 6B) expected 
also early in 1969. 

The other guides also evolved from 
recognition of a general need. The 
glossary (Note 14) is a consensus of 
the opinions of what the terms re- 
lating to plastics mean. It would be 
of no great help to the specialist, but 
of considerable value to anyone new 
(or occasional) in the field. It has 
been quite well received by safes per- 
sonnel. 

The guide to test methods (Note 
17) is a rearrangement of the nomnal 
^^test method subject'^ order into 
‘^subject-test method order. It tells 
where to look for a ready-made test 
method to suit the need. 

As for the list of ti'ade designations 
(Nobo 9), it is recognized that al- 
though the list was quite authorita- 
tive at time of compilation, it was 
probably somewhat dated by the time 
it came off the press. The center 
maintains a write-in list of new trade 
names (based on Note 9) with possi- 
ble publication of a revision in future. 
However, since trade names do get 
into military drawings, and since the 
trade designations get pushed into the 
background by newer materials, the 
PLA-STEC note stands helpful to the 
succeeding genei^ations. 

To receive notice of PLASTEC 
publications in particular areas of 
interest, companies should file a 
Field-of-Interest Register form with 
the center. This form may be re- 
quested from PLASTBC, Picatinny 
ArsenaJ, Dover, N.J. 07801, 


2696 Veager Road 

W. Lafiiyetto, Ind. 4700G 
Director; 

Dr, Y. S. Touloukian 
Point of Contact; 

W. H. Shafer 

Technical Inqwliy Cooidinator 

Phone. (317) 743-3827 
DOD Cog-nlzance; 

John Charles wortli 

Air Foice Materials Laboiatory (MAAM) 

Wright -Pattei son AFB, Ohio 46433 
Provides sclentlflc and technical Information 
based on critical evaluation of pievious data 
nnd, if nccossniy, new moasui emonta and/oi* 
calcuIationB in tho thcrmophysical propeitieu 
field Conducts experimental reaeaich on new 
iletermlnntionB to fli) in paps and to veconcl'c 
dlscoidant data of the theimophysical proper- 
ties. Ma;jor refoience woiks aie available 
thiough commcrical publtsheia and informa- 
tion aei-vlces are available upon request. 


In the past the inquiry services and 
reports of PLASTEC (and other 
DOD centers) have been available 
without cost to qualified government 
contractors and suppliers. However, 
the Office of the Director of Defense 
Research and Engineering has re- 
quested that the centers plan an 
orderly transition to a schedule of 
chairges for seiwices, and initiate such 
a program before the end of PY 
1969. 

While brief and simple questions 
will still be answered free, there will 
be a clmrge, based on the hours used 
in retrieving and analyzing infonna- 
tion for detailed inquiries. State- of- 
tho-art reports and other formal pub- 
lications will also be scld at a price 
designed to assure recovery of publica- 
tion costs. 


Air Force Awards 
FX Radar Contracts 

The Air Force has awarded con- 
tracts to Weatinghouse Electric 
Corp,, Baltimore, Md., and Hughes 
Aircraft Co,, Culver City, Calif,, for 
competitive development of a new 
attack radar system for the FX ad- 
vanced tactical air superiority 
fighter. 

The contracts will total about $22 
million during PY 1969 and FY 
1970, including an initial obligation 
of $3,941,600 to each contractor. The 
winner from this 20-month competi- 
tive development program will be 
selected after both radar prototypes 
are flight tested and results are 
evaluated. 


VELA Seismic Information and Anatj'ijj 
Center 

Addroaa ; ' 

Unverflity of Michigan 
P. O. Box 618 
Ann Arbor, Mich, 48107 

Director : 

Robetrt Lormand 

Phone: (313) 483^500, Ext. 294 

DOD Gognl/ance: 

Donald Clements 

Advanced Research Piojects Agfency 
Depnitment of Defense 
WRehlnfiion, D, C. 20301 
Phone: (202) 606-7087 

Cellects, piocGsses and dlssenninatcs Belemlt 
and I elated Infomiation foi the VELA UNI- 
FORM inogram, Analyzes Information and 
Isfluea technical summarlea and atate-oMhe-^ 
art reports. Prepares special blbllogrophlw, 
information disrests and monographs. 


First Flight Test for 
Beryllium Rudder 

A lightweight beryllium rudder 
attached to an Air Foi*ce F-i fighter 
aircraft has successfully sustained 
flight loads of 190 percent of lie 
structure's design limit. 

The test marked the first time that 
a large structure of high strength- to* 
weight beryllium had been tested in 
actual flight, 

McDonnell Douglas Corp., St. 
Louis, Mo., built and is testing the , 
inzdder for the Air Force Flight ‘ 
Dynamics Laboratory, Wright-Fat- 
terson AFB, Ohio, 

Laboratory officials report that the 
rudder not only successfully sustained 
190 percent of the design limit load 
for vertical fin and rudder bending, 
but also successfully held up under 
design limit loads about the hinge 
moment (side to side forces) . The two 
forces acted upon the rudder at the 
same time during actual flight. 

Nearly 48 hours of flight tests have 
been recorded on the beryllium rudder 
and tests will continue through 60 
hours. Prior to flight tests, the rudder 
successfully passed a 60,000 cycle 
balance weight fatigue test, and 
checkout on three flight simulation 
static tests. 

Although beryllium is four times 
as stiff and 30 percent lighter than 
aluminum, its use has been restricted 
because of its low ductility, high cost 
and poor machining qualities. 

Weight of the beryllium rudder 
used in the tests was about 42 
pounds. Similar rudders made of 
aluminum weigh about 64 pounds. 
Tests are expected to continue 
through early 1969. 
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i DEFENSE PROCUREMENT 

.-XL ,,, ^ ^ «w.''v_: 


Contracts of $1,000,000 and over 
iwardcd during the month of Novem-* 
jer 1968, 


DEFENSE SUPPLY AGENCY 


4 — Hwnt Wesson Foods, Inc., Fnlleiton, Gahf. 
$1,113,771. 258,806 cases of tomato cat- 
sup, Defensa Peisonnol Support Center, 
PUilndelphin, Pn DSA 137-CD-C-CA97, 

5 — RolBiie Sport8>vcar, Inc., Ridgely, Tunn. 

$1,081,614. 178.663 couts. Defense Per- 

sonnel Support Contoi, Philadelphia, Pa. 
DSA 100-89-C-0760. 

— Apparel Corp, of Ameiica, Knoxville, 
Tenn. $1,201,317 188,000 coata. Defense 

Peraonnel Support Center, Philadelphia, 
Pa DSA 100-69-0-0761. 

— Alpha InduBlrica, Inc., Knoxville, Tenn 
$1,470,184 240,880 coats. Defense Per- 

sonnel SupDoU Center, Phlladelphln, Pa. 
DSA 100-69-C-07C2, 

6 — Biulington InduBtiica, Now York, N.Y 

$1,669,200 2,000,000 yards of wind lu- 

slsUnt popUn rlp-atop cotton cloth. Dc- 
fenae Personnel Support Ccntoi, Phila- 
delphia, Pa. DSA 100-60-0-0786. 

— C, M, London Co., New Yoik, N.Y $1,- 
697,400. 2,000,000 ynida of wlnd-reslstant 
poplin rlp-atop cotton cloth. Defonao Per- 
sonnel Suppou Center, Philadelphia, Pa. 
DSA 100-60-C-0786. 

— Reeves Bros,, Inc., Now Yoik, NY, $1,- 
026,000. 1,200,000 yards of wlnd-reaistan- 
poplin >lp-stop cotton cloth Defense Per- 
sonnel Support Centei , Phlladslphia, Pa. 
DSA 100-60-0-0787. 

—Putnam Mills, New York, N.Y. $1,234,- 
090, 601,000 linear yards of nylon balHstic 
cloth. Defense Pei sound Support Center, 
Philadelphia, Pa. DSA 100-69-C-066'k 

— Sportwclt Shoe Co., Nashua, N.H. $1,- 
007,109. 166,628 palra of combat boots. 
Defense Peiaonnel Support Center, Phila- 
delphia, Pa. DSA 100-60-0-0776. 

7 — General Feeds Corp,, White Plains N.Y 
$1,069,456 Instant lice Defo'me Person- 
ncl Support Gcntet, Philadelphia, Pa 
DSA 130-69-C-M060. 

8 — DuHIngton Industiics, Now York, N.Y. 
81.554,880. 462,000 yaida of serga poly- 
ester wool cloth. Defense Personnel Sup- 
poit Center, Philadelphia, Pa DSA 100- 
69-C-0697. 

13 — Rayntnnd Corp,, Uockville, Md. $1,161,- 

069. Electric foi k lift trucks. Defense 
General Supply Ccntoi , Richmond, Vo 

DSA 400-69-C-2461, 

U— J. P. Stevens & Co., New York, NY. $3,- 
489,960. 4,000,000 yards of wlnd-veslstant 
cotton poplin cloth, DofenB-) Porronn»'l 
Canter, Philadelphia, Pa. DSA 100-69-C- 
0847. 

— Prfstex, Inc,. Now York, N.Y. $1,186,- 
990, 1,300,000 yards of wmd-r s^stant 

cotton poplin cloth. Defense Po'Bonnol 
Support Center, Philadelphia, Pa, DSA 

100-69-00846. 

—Marlon Mfg, Co., Marlon, N.O. $1,160,- 
OOO 1,400,000 yards of wind-realstant 
cotton poplin cloth. Defense Personnel 
Support Center, Philadelphia, Pn. DSA 

100-69-C-0848. 


CONTRACT LEGEND 
Contract information is listed in 
the following sequence: Date — 
Company ^ Value — Material or 
Work to be Performed — Location 
of Work Performed (if other than 
company plant) Contracting 
Agency — Contract Number, 


— Iselin Jefferson Co., New York, N.Y. $1,- 
468,927 1,604,009 yards of wind-iealstant 

cotton poplin cloth Defense Peisonnel 
Suppoi t Center, Philadelphia, Pa. DSA 
100-69-C-0846. 

15— OJus, Inc, Miami. Fla $3,029,563 100,- 

000 rolls of bftibed concertina tape and 
60,708 cases of baihed tape, Dofens Con- 
stiuciion Supply Centei, Columbus, Ohio. 
— ^'I’he Defense Fuel Supply Agency, Alexan 
dnn, Va , hna awarded the following 
nine contiacts for JP-6 jet fuel 
Mobil Oil Corp., New York, NY $11,- 
148.480 100,500,000 gallons. DSA 000— 
69-D-0898. 

Humble Oil & Rcflnlng Co., Houston , 
Tex, $10,667,500. 96^600,000 gallons 

DSA eO0-69-D-0806. ♦ 

Douglas Oil Co., Los Angelo, Calif. 
$2,896,000. 23,000,000 gallons. DSA 

600-C9-D-0888. 

Powcrlno Oil Co,, Snnie Fo Spiings, 
Calif $2,715,860. 20,000,000 gallons. 

DSA 600-CO-D-0901. 

Sun Oil Co., Philadelphia, Pa $2,217,- 
600. 20,160,000 gallons. DSA 600-69-D- 
0902. 

Phillips Petroleum Co., Bartlesville, 
Okln. $1,652,276. 12,470,000 gallons 

DSA 600-69-D-0000 / 

Hess Oil & Chemical Co., Woodbridgo, 
N.J $1,166,600. 10,600,000 gallons. DSA 
600-G9-D-0895. 

Fletcher Oil & Reflning Co., Wilming- 
ton, Calif. $1,704,537. 12,600,000 gallons 
DSA 600-69-0-0890, 

Beacon Oil Co,, Ilanfoid, Calif, $1,- 
103,264. 8,100,000 gallons. DSA 600-60- 
D-0887. 

— ^The Defense Fuel Supply Agency, Alexan- 
dria, Va., hna awarded the following 42 
contracts for JP-4 jet fuel: 
llumblo on St Refining Co., Houston, 
Tox. $32,832,243 827,822,000 gallons 

DSA OCO-C9-D-0840, 

Standard Oil Co„ San Francisco, Calif. 
$25,113,700. 212,010,400 gallons. DSA 
600-69-D-0874. 

Mobil Oil Coip., New York, N.Y, $21,- 
971,463. 196,690,000 gallons. DSA 600- 
60-D-0856. 

CoastiL States PctrQcbcml''a1 Co., Hous- 
ton, Tox $12,044,380. 117,140,000 gnl- 
lone. DSA 600-69-D-0826. 

Continental Oil Co„ Houalon, Tpx. $11,- 
617,429. 114,627,000 gallons. DSA 600- 
aO-D-0827, 

Ameiican Oil Co., Chicago, til, $9,467,- 
396. 89,866,000 gallons. DSA 600-G9-D- 
0810, 

Sun Oil Co. Philadelphia, Pa. $8,412,- 
080. 70,400,000 gallons. DSA C00-G9-D- 
0876. 

Cities Service Oil Co., New York, N.Y. 
$8,008,630. 81,866.000 gallons. DSA 800- 
69-D-0824 

Phillips Petroleum Co., Bartlesville, 
Oklu. $7,080,430, 60,160,000 gallons. 

DSA 600-G0-D-0864. 

Ashland OH & Reflning Co., Ashland, 
Ky. $0,711,816, 65,180,000 gallons, DSA 
600-69-D-0814, 

Golden Eagle Refining Co., Loa Angeles, 
Calif. $6,029,796. 49.360.000 gallons. 

DSA 000-69-D-0840. 

Delta Refining Co., Memphis, Tenn. 
$4,733,276, 46,230,000 gallons. DSA 600- 
69-D-0820 

Getty Oil Co,. Now York, N.Y, $4,619,- 
683. 42,671,000 gallons. DSA 600-69-p- 
0883. 

Fort Worth Refining Co., Houston, Tex. 
$4,605,842. 46,000,000 gollons. DSA 600- 
69-D~0837. 

Flotchor Oil & Reflning Co., Wilming- 
ton. Calif. $4,277,016. 84,600,000 gallons, 
DSA 000~69-D-083G. 

Adobe Refining Co., Midland, Tex. $3,- 
913,280. 34,826,000 gallons, DSA 600- 
a0-D-fl807, 

American Potroflna Go., Dallaa, Tox, 
$8,664,067, 86.117,000 gallons. DSA 

600-69-D-08U. 


MacMillan Ring-Free Oil Co., Los Ange- 
las, Calif. $3,583,731. 29,307,000 gnllona. 
DSA GO0-69-D-0864. 

Diamond Shamrock Corp., Amarillo, 
Tex. $3,347,618. 30,193,000 gallons. DSA 
G00-G9-D^88l. 

Southwestern Oil & Refining Co., Corpus 
Chrhti, Tex. $3,281,040. 83,600,000 gol- 
lons. DSA 600-69-D-0872. 

Signal Oil & Gna Co., Houston, Tex. 
$2,953,600. 30,000,000 gallons. DSA 60U- 
69-D-0868 

Hess Oil & Chemical Co., Woodbridge, 
N.J, $2,661,376. 27,626,400 gallons. DSA 
600-69-D-0844. 

Tesoro Petrolomn Corp., San Antonio, 
Tox. $2,604,869. 21.600,000 eallons. DSA 
600-69-D -0879. 

Atlantic Richfield Co., Loa Angeles, 
Calif. $2,488,344. 20.160,000 gallons. 

DSA 600-L9-D-e816. 

Douglas Oil Co., Los Angeles ,Onllf. 
$2,466,000. 20,000,000 gallons. DSA 600- 
60-D-0832. 

Sinclair Reflning Co., New York, N.Y. 
$2,462,040. 26,200,000 gallons. DSA 600- 
69-D-08G0. 

Sioux Oil Co., Nowcastlq, Wyo. $2,4B0-, 
000. 20,000,000 gallons, DSA G00-09-D- 
0870. 

Leonard Refineries, Alma, Mich, $2,436,- 
866, 28,000,000 gallons. DSA Q00-6O-D- 
0853. 

Tonka wa IMlning Co., Houston, To\, 
$2,114,881. 20,000,000 gallons, DSA 600- 
69-D-0881 

Edgington Oil Rcflnerlcs, Long Beach, 
Calif. $2,103,710. 17,000,000 gallons, 

DSA G00-60-D-U833 

Korn County Roflncry, Los Angsloa, 
Calif. $2,090,808. 16.720,000 gallons. 

DSA 600-G9-DH)8B0. 

Okmulgeo Refining Co., Okmulgee, Okla 
$1,701,817. 10,070,000 gnllons. DSA 600- 
69-D-0860. 

Southwestern Pallet Co., Abilene. Tex, 
$1,682,818. 16,660,000 gallons. DSA 600- 
69-D-0878. 

Crystal Flasli Potrolcum Corp., Indian- 
apolis, Ind. $1,684,769. 18,750,000 gal- 
lons. DS\ 600-69-1) ( 828. 

Hunt Oil Co., Dallas, Tex. $1,064,800. 
11,000,000 gallons. DSA 60D-fl0-D*- 
0847, 

Famnrlss Oil St Reflning Go., Hobbs, 
N.M. $1,037,440. 8,000,000 gallonn. DSA 
600-C0-D-O88B. 

Monarch Reflning Co., San Antonio, 
Tex. $1,037,080. 9,000,000 gnllonB, DSA 
600-69-D-0868. 

Southland Oil Co., Yazoo City, Miss. 
$1,028,460. 0,880,000 gallons. DSA 600- 
60-Dj:;^871. 

Bayou Refining Co., Pasadena, Tex. 
$1,660,490. 16,750,000 gallons DSA 600- 
69-D-0817, 

Cardinal Transports, Inc., San Antonio, 
Tex. $1,168,626. 11,000,000 gallons. DSA 
G0l}-69-D-082i. 

Husky Oil Co., Donver, Colo. $1,124,- 
100. 10,643,000 gallons, DSA 600-60- 
D-0848. 

Hercules Oil Co., Long Bench, Calif. 
$1,100,081. 8,788,000 gallons. DSA 60D- 
60-D-0849. 

18— Sinclair Reflning Co„ Now York, N.Y. 
$1,238,741. 2,599,600 gallons of gaeolinc, 
1,852,000 gnllona of diesel fuels and 6,- 
334,800 gallons of fuel oil. Defense Fuel 
Supply Center, Alexandria, Va. DSA 600- 
69-D-0694, 

— Kem County Refinery, Loa Angeles, Calif. 
$1,119,168. 8,000,000 gallons of JP-5 Jet 
fuel. Dofenso Fuel Supply Center, Alexan- 
dria Va. DSA 600-69-D-0807, 

10 — The Defense Fuel Suunly Center, Alex- 
andria, Va., has awarded the following 
three contracts for JP-4 jet fuel ! 

Gnlf on Corp., New York, N.Y. $0,- 
696,684. 89,418,009 gallons. DSA 600- 
69-D-0B42. 
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Union Oil Co>t Loa An^elcsi Gnllf. 
|3»198,336. 66|028,200 ^allonB. DSA 600' 
69-D^888. 

Triangle Refineries, llonaton, Tex. |2,- 
317,768, 21,060,000 Bdllons, DSA 600' 
€&~»'08S2. 

— The DefonsQ Fuel Supply Agency, Alex- 
andra, Va. haa Awarded the following 
contiacta for JP-S jot fuel; 

Golden Engle Refining Co., Los Angeles, 
Calif. $4,924,882. 36,760,000 gallons. 

DSA 600-a9-D-0891. 

Gulf Oil Gorpv, Now York, RY. $8,- 
769,003. 36,808,160 gnllonn. DSA 600^ 
69-D-O802, 

20 — The Defenso Fuel Supply Centci. Alex- 
nnclrln, Vn. haa awardeci tho following 
five contrncla for JP-4 fet jiioli 

Good Hope Refineries, Houston, Tex. 
$4,600,000. 46,000,00<1 giillons. DSA 600- 
69-0-0841. 

Texaco, Inc., New York, NY. $3,814,- 
020. 37,800,000 gallons. DSA 600-60' 
D-0880. 

Bell Oil & Gaa Co., Bartlesville. Okla. 
$3,735,088. 38,488,000 gallons. DSA 600' 
69-D-081D. 

Standard Oil Co., Glcvelnnd, Ohio. $1,- 
034.660 9,600,000 gallons. DSA 600- 

69-D~0875. 

Sun ray DX Oil Co*, Tulsa, Okla. $2,- 
861,300. 81,180,000 gallons. DSA 600- 
69~D-0877. 

— Joliriflon & Jahfiaon, New HiiinsivicK, N J 
$1,776,093. 2,450,242 packages of surgical 
sponges. DcrGiiBo Peraonno! Support Cen- 
ter, PliUndelhpiFi, Pa. DSA 120-69-C- 
1091. 

21— Choctaw Mfg. Co., Sllns, Aik. $1,120,000. 
629,244 pairs of white tiouseis, Defense 
Personnel Support Center, Philadelphia, 
Pa. DSA 100-69-0-0861. 

22 — Gulf Oil Corp., Houston, Tex. $2,254,662. 
12,724,090 gallons ol gasoHne, 2,815,000 
gallons of clfcBGl fuel and 206,000 gallons 
of fuel oil. DefonsD Fuel Supply Center, 
Alexandria, Vn. DSA 600-6 9-D-0I07. 

25— Howell Refining Co., San Antonio, Tex. 
$3,018,372. 27,000,060 gallons of JP-4 fet 
fuel. Defeneo Fuel Supply Center, Alex- 
andria, Va. DSA 600-6900845. 

— ^Alabama Refining Ce,, Theodore, Ala, 
$1,013,067. 10, 360, OOP gallons ef JP-4 jet 
fuel. DefeiiBo Fuel Supiily Genlei', Alox- 
anJiin, Va. DSA OOO-eO-D-OSOS. 

— The following four contracts have been 
awarded hy the Defense Ocnoial Supply 
Center, Richmond, Vn., for chemical 
aluminum powder: 

Alcan Ahiniinum Co., Elizabeth, N,J. 
$2,964,616. 9,347.000 Iba. DSA 400-79- 
C-2028. 

Aluminum Co* of America, PUlBburgh, 
Pa. $22,463,072. 72,100,090 lbs. DSA 
490-69-02082, 

Reynolds Mctnl Glicmical Co., Richmond, 
Va. $1,664,300. 4,960,000 lbs. DSA 400- 
69-C-2981, 

Valley AfcUlIurgicnl Co., Essex, Conn. 
$2,981,802. 10,046,800 lbs. DSA 400- 

69-0-2926* 

SO — Atlantic Rich Held Co.i Pliilaxiolphia, Pa. 
$4,441,668. 42,000,000 gallons of JP-4 Jot 
fuel. Defense Fuel Supply Center, Alex- 
andria, Va. DSA 000-60-0-08 16. 

29 — Ant trican OR Co,, Chicago, Ri. $9,047,- 
696, 13,867,400 gallons of gaBollnc, 3.632- 
900 gnllona of diesel and 7*058.000 gallons 
of fuel. Defense Fuel Supply Center, Alex- 
amir la, Vn. DSA GOO-Gfl-D-OlOO. 

— Hotchkiss Timer, Inc*, HotchklBS, Colo. 
$2,496,790, 281,693 wooclon pallets. Defense 
General Supply Center, Richmond, Va. 
DSA 400-69-C-3061. 



DEPARTMENT OF THE ARMY 

1— AVCO Corp„ SttaUoid, Cenn. 

664. Housing assemblies for UH'l liolt- 
eopters. Aviation Materiel Command, Bt. 
Louis, Mo, AF-41-G08 67-A-a234. 

— Piillco Ford Corp„ Newport Beach, Calif. 
$27,154,000. Chapaiiid file units and 
weapon system tost equipment. Anaheim, 


Calif. Army Missile Command, Huntsville, 
Ala DA AH01-69'C-0368. 

—TRW, Inc., Redondo Beach, Calif. $2,000,- 
000. $1,600,000. Glasslfiod icsoBich and 
development. Electronics Command, Fort 
Monmouth^ N.J* 

— Ford Motors, Highland Paik, Mich. $2,- 
060,360. M161AI utility tiiicka. Geneial 
Purpose Vehicle Project Manager, Wai- 
ren, Mich. DA AE06-68-C-0001. 

— Hercules. Inc., Wilmington, Del. $4,753,-* 
820. M4 electrical blasting caps. Port 
Ewen, N.Y. Plcatinny Aisennl, Dover, 
N.J. DA AA21-69-G-0020. 

— Brown Engineering Co., IluntsviHe, Ala. 
$1,361,862. Technical support of the Sen- 
tinel Program. Sentinel Systemi* Com- 
mand, Hiinstville, Ala. DA HC60-60-C- 
0024, 

—Baldwin Construction Co., Marysville, 
Calif, $4,684,000. Construction of a 100- 
bed hospital and 16-chali dental facility 
at Mather APB, Calif. Engineer Diat, 
Saciamento, Calif. DA CA06-69'C-0027- 


4 — E. J. Walters Co., Elk Giove Village, 
111 $1,816,447 Metal piuts foi fu/e bodies. 
Ammunition Piocuicment & Supply 
Agency, Joliet, 111. DA AA00-69-C-0237. 

— General Motors, Cleveland, Ohio. $1,688,- 
600. Engineering design poition of Phnbe 
JI of tho productablUty cost i eduction 
flhidy for the Main Battle Tank. Fort 
Dctuck, Md. DA AA13-68-C-0146. 

— Sperry Rand Corp., Phoenix* Ailz. $!,• 
223,622 (contract modinention) Com pubs 
set component paits Army Proem ement 
Agency, Pasadena, Calif, DA AG07-G8- 
C— 1290. 

6 — Chamberlain Mfg. Corp*, Elmhurst. Itt. 
$13,680,900. Metal paits for I66mm pio- 
jectiles, Scranton, Pa. Ammunition Pro- 
em ement & Supply Agency, Joliet, 111. 
DA AA09~60-C-01tt7. 

— Z-D jProducts, Costa Mesa. Calif. $2,010,- 
000. 7.62inm ammunition links. Frankfoid 
Arsenal, Phllndelplijn, Pa, DA AA26-69- 
Y’ 0213. 


6 — Croivn Consliuction Co., Columbus, Ga. 
$3,134,701. Con sti action of 200 units of 
family housing with suppoiling utilities 
at Fort Bonning, Ga Engineer Disl , Sa- 
vannah, Gn DA CA21 “69-C-0020 
— Paco Corp., Memphis, Tenn $2,336,660 
(contract modification), Flaies Picatinny 
Arsenal, Dovei, N J. DA AA21-68-C- 
0497 . 

—Bell Aerospace Corp., Fort Worth, Tex. 
$1,072,000, Modification kite for AH-lG 
hclicoptoiB Hmst, Tex. Aviation Mateilel 
Command St Louis, Mo, DA AJ01-08-A- 
0022. 


7— HamlUon Watch Co., Lancastoi, Pa, $10,- 
848,196 Fu/es. East Poteisburg, Pii Am- 
munition Piocurcmont & Supply Agency, 
Joliet, 111. DA AAOO-60-CM)2r)2. ^ _ 

— Bell Aeiospnco Corp,, Fort Worth. Tex 
$4,104,000. AH-IG hoUcoptoia. Hurst, 
Tex. Aviation Mateiiel Command, St* 
Louiir, Mo DA AJul-60-C-02ri2 
— Coopcr-Bcssemor Co., Mt. Voinon, Onio. 
$4,065,82.7. DIcscl-ongInc gonoiatoi units 
and Huxlliuilea foi Sentinel sites, Giovo 
City, Pa. Englneei Dist„ Hunts villo, Ala. 
DA nA«7-f.o~r-aoo8. 


—Mason & Ilaiiffcr, Silas Mason Co., Lex- 
ington, Ky $23,920,918 (contract modifica- 
tion). Pioductlon of bombs, mines and 
suppoit SOI vices Gland Island, Neb Am- 
munition Piocurcmont & Supply Agency, 
Joliet, IB. DA AA09-68-O-038a, 

—Norris Industries, Los Angeles, Gauf. 
$3,393,000 (contract modification). Metal 
parte for 176inra piojoctiles. Amnjimition 
Piocurement & Supply Agency, Joliet, 111. 
DA AA09-68-O0B20. 

— Amroii Corp., Waukesha, WIs. $1,202,660. 
MotttI paits for 40mm projectiles. Am- 
munition Procurement & Supply Agency, 
Joliet. 111. DA AA09»69'C>-0244, 

— Harvej Aluminum, Inc., Toiiance, Calif. 
$1,201,200. Metal parts for 40mm pio- 
lectlles. Ammunition Procurement & Sup- 
ply Agency, Joliet, III, DA AA09— 69—C^ 
0190. 

— -Inter con linen lal Mfg. Co., Garland, Tox, 
$2,260,000 (contract modification). Me al 
imits foi 162mm projectiles. Picatinny 
Arsenal, Dover, N.J, DA AA21-67-C^ 


12 — Lockheed Aircraft, Bin bank, Calif, $2.- 
8 in, 008. Rotary wing blades, hydramatic 
servo cylinders and transm Isa ions for AH- 
6GA hellcopteis. Van Nuys. Cnilf. Avia- 
tion Materiel (Command, St, Louis, Mo. 
DA AJ01''68^A^1740. 


18'-01in Mnthicaon Chemical Corp,* New 
Haven, Conn, $1,088,791, dB-cnl. esr- 
tuclgen, Fiankford Arsenal, Philadelphia, 
Po. DA AA26'69'C'0220. 

— Studehnker Corp., MinnoapoHs, Minn* $2,* 
338,880 (contract modification), i$0KW 
geneiator sets Mobility Equipment Re* 
senicb & Development Center, Foit Bel 
voU% Vn. DA AK02-67'0-Oiae. 

— Litton Systems, Siinnyvalo, Cnilf* $2,. 
192,000 (con ti act modification). Sotcnllft 
and technical eilort foi the Combat De« 
vclopmonfc Engineering Command* King 
City, Calif. Aimy Procuiemcnt Agency, 
Oakland, Calif. DA AGO6>^67-C--aO90. 


14 — Brunswick Corp., Sugar Giove, Vn. $!,- 
168,660 (conliact modification). 16-tutrt, 
36mm cnitiidgc launchers. Bdgewood Ax* 
senal, Md DA 18-4),'l6-AMC-OOt)G2. 

— Honeywell, Inc., New Bi ighton, hHnit 
$2,049,476 Bomb fuzes. Aimy Pif>cur6 
ment Agency, Chicago, ill, DA AAO&'^B* 
C-0490. 

16— Colt’s Inc,, Hartfoid, Conn. $30,312,461 
(contract modification). M16, 5, 6 Elan 

liflos and M16A1, 6.66mm lefiloa. Aria] 
Weapons Command, Rock Island, IIL 
AF03-6fi-C-002I. 

• — Garrett Corp., Phoenix, Arlz. $l,fiS3,4T' 
(contract modification). Repair piirta fa 
self-contained t r an spoi table medlca! uniL 
Mobility Equipment Command, St. Lout- 
Mo. DA AK01'68-C'a868 
^Stewart -Warner Corp., Lebanon, Inti. $1,- j 
948,901. 6Qmm projectile metnl parl& 
Army Pi ocui ement Agency, Chicago, II] 
DA AAOO-69-C-0040. 

— Booz-ABen Applied Rcscaich, Inc*, Chh 
cago, 111 $1,796,020 ( con t met motUnca; 

turn). 860 man months of gcicnUfic ard 
technical efioit and othei support servlet 
in Buppoit of studies and analysis of mili- 
tary doctrine piogiams for the Combat 
Developments Command. Fort Lenvea- 
woith, Kan Aimy Procui ement AgeiKy. 
Oakland, Calif. DA AG06-67-O^437, 

— NorrU Induatiics, Los Angeles, Calf- 
$1,196,188 (contiact modification). 16 tfmm 
projectiles. Army Piocurement Agency, 
Pasadena. Calif. DA AG07-08-G-1267. 

— Crowell Constructors, Fayettesvlllo, W.C. 
$1,179,748, ConAtrucUon of a runway and 
taxi way with all supporting utilities *t 
Pope AFB, NC. Engineer Plat., Savan- 
nah, Ga, DA CA21-60'C'0029. 

— ^Western Klcciilc* New York, N.Y, $1,- 
096,120. Nike-Horcules technical rubliw- 
tluiH, Winston-balem and Buillngton, N.C. 
Army Missile Command, Hiintavlllo, AU 
DA AI101-69-G-0760. ^ ^ ^ 

— ^Amron Corp., Waukcslni, WIs. $8,136,6^. 
Metals parts foi M43AI gienades. Ammu- 
nition Pi ocm ement & Supply Agency, Jol- 
iet, IIU DA AA09-69'0'0272. ^ „ 

— Bulova Watch Co., Jackson Heights, «.Y. 
$1,832,292. Metal parts for 81inm morUr 
fuzes. Valley Stream, N.Y. Ammuriition 
Proem ement & Supply Agency, Joliei. 
111. DA AA00-69-O-0066. ^ 

AVCO Coip., Richmond, Ind. $1,749,96^ 

(contract modification). MeUl parts for 
goneiul pur pose bomb adaptor biwatoi^ 
AmmuuUlnn Proem ement StU»ply 

Agency, Joliet, HI. DA AA09-6D'CM>1I9. 
— Harvey Aluminum, Inc., Torranco, Calif. 
$1,746,660. Metal parts for dOmm practice 
piojcctllcs. Ammunition P^’O^^njortt « 
Supply Agency, Joliet, HI DA AA09^69 
C-027C. 

18— Rulon Co., Chicago, III $7,480,600. Mclal 
parts for ailillciy sliell fuzes Ammunitloa 
Piocuicment & Supply Agency, Jollot. III. 
DA AA09-69^C-n266. . 

-^Heiisol Phelps Construction Co., 

Colo* $3,119,200. Construction of ft 
man dormitorv at Lowiv I'olo. 

neer Dist., Omaha, Neb. DA OAdS-flO-O 
0923. 

^Phillips Broadense Equipment f «P-p 
Parnmus, N J. $2,376,000 Far Infrared 
target indicators. Mobility Equlpnicnt 
Command, Foit Belvolr, Vn. DA AK02- 
69-C-0186. 

— General Construction Co„ Fargo, 

$1,400,266. Construction on tlia Port 
Arthur Hurricane Protection Project, in 
Texas. Engineer Dist , Galveatoti, Tex 
DA CW69-C1-0036. 

lO^WhUtaker Corp., Columbus, Ohio, $2,- 
463,920. Metal parts for Slnam cartridge 
fuzes, WesterviBe and Cclumbus, Ohio. 
Ammunition Procurement & 

Agency. Joliet, III, DA AA 9 68-C-0276. 
—“Bethlehem Steel, Bethlehem, Pa. $^^692,' 
702 (contract modification), 176innri Run 
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tubes. Watervliot Arsenal, N.Y, DA 
Ar07-68-G-01B3. 

g, Tepfer & Sons, Deor Paik, N.Y. $1,- 

815,270 (contract modi flea tion). Metal 
parts for Shillelagh missile warhead aec- 
tlons Ammunition Procurement & Supply 
Agency Joliet, 111. DA AAOO-GH-^C-O'IBO. 

— Chrysler Corp., Warren, Mich, $2,858,- 
D18, Combat tanks and armed vehicle 
Iniiiicbei bridges. Warien, Mich., Dayton, 
Ohio, and Eynon, Pa. Army Weapons 
Command, Rock Island, III, DA AF03^68- 
0-0002. 

— I.D. Precision Componenta Corp.» Jamaica, 
N.Y. $1,170,000. Metal parts for artiUeiy 
ammunition fuaies Gadsden, Ala. Am- 
munition Piocurement & Supply Agen- 
cy, Joliet, III. ^ ^ 

20 — Norris Industries, Loa Angeles, Calif. 
$11,140,421 Metal pnits for lOBmm car- 
tridge cases River bank, Calif. Ammuni- 
tion piocurement & Supply Agency, Jol- 
iet, in, DA AAO0 -69-00181, 

— Standard Container Co., Montclair, N.J 
$4,846,000. Metal ammunition boxes for 
amnll arms, Homorvllle, Ga. Frankfoid 
Arsenal, Philadelphia, Pa, DA AA26-C9- 
C-0186. 

^Hughes Aircraft Co., Culver City, Calif. 
$2,214,952 (contract modification). Elec- 
tronic itema for IroQuols helicopters 
Electionics Command, Foit Monmouth, 
N.J, DA AB07-G8-C~0188. , ^ 

— Philco Ford Corp., Newport Beach, Calif, 
$.1,728,608. 30mm guns without bariola for 
Cheyenne AH-60A helicopters. Anaheim, 
Cnllf. Army Weapons Command, Rock 
Island, 111 DA AF03-69-C-0033, 

— Sclilumbergcr, Ltd., Archbald, Pn, $1,611,- 
000. Logic test set computeis used to teat 
tlio gun direction computer on the field 
artillciy digital automatic com on ter. 
Frankford Arsenal, Philadelphia, Pa, DA 
AA25-60-G-023B. 

21 — Dynalectron Corp., Washington, D.C, $8,- 
071,879. Data collection services £oi mis- 
siles in flight and other lest vehicles 
While Sands Missile Range, N.M, DA 
AD 07-60-0-0032. 

22 — Ilanscl-Phclps Construction Co. and Pen- 
ner Construction Co., Greeley, Colo. $13.- 

125,000. Construction of 10 enlisted men’s 
bnriack complexes and a road extension 
at Port Riley, Kan. Engineer Dlst., Kan- 
sas City, Kan, DA OA41-69-C-003n, 

— Brunswick Corp., Sugar Giovo, Va, $8,- 
054,400. CS Ailed caniateis. Edge wood 
ATsenni, Md. DA AA1B-69-C-0270. 

— Wilkinson Mfg. Co., Port Calhoun, Neb. 
$1,921,600. GOrnm mortar fin assemblies. 
Ammunition Procuiemont & Supply 
Agency, Joliet, III. DA AA09-G0-C-0282 
— Associated Spring Asaoclniion, Bristol, 
Conn. $1,802,623. B.BQmm caitrldge clip 
and filler mnga/.lnes. Frankfoid Arsenal, 
Philadelphia, Pa. DA AA2B-09-a~0288. 
—Rohm & Hans Co., W. Philadelphia, Pa. 
$1,800,000. Solid piopcllant research. 
Huntsville, Ala. Army Missile Command, 
Huntsville, Ala. DA AH01-60-C-0772. 
—Wire & Metal Specialties Corp,, Wniren, 
Mich. $1,740,120. 5.66mm cartridge oUps. 
Frankford Arsenal, Philadelphia, Pn, DA 
AA2B-69-C-0289, 

— John R. Hollingsworth Co„ PhoGnixville, 
Pn, $1,838,918. Generator seta. Mobility 
Equipment Command, St Louis, Mo, DA 
AKO 1-68-0-8626. 

26 — Piillco-Ford Corp,, Newport Bench, Calif. 
$1,464,046 (contract modification). Con- 
tinuation of a development/impiovement 
program for the 80mm automatic weapon. 
Rock Island Arsenal, Rock Island, III. 
DA AFO 1-68-0-0687. 

— Bethlehem Steel, Bethlehem, Pa, $2,1B6,- 
107, Rough machlne<l, alloy steel forging 
tubes for 17 6mm guns. Watoivllot Arse- 
nal, Watervliet, N.Y. DA AP07-G0-C~ 
0018. 

26 — Day & Zimmormnnn, Inc., Philadelphia, 
Pn. $4,701,681 (contract modification). 
Loading, assembling, and packing miscel- 
laneous items of ammunition and compo- 
nents Toxaikana, Tex. Ammunition Pro- 
cuiement &. Supply Agency, Joliet, 111. 
CPAF DA-11 -173 -AMG-00114fAL 
— U.S, Plastic Moulding, luc., Wallinpfcird, 
Conn. $1,208,840. Metal parts for 10mm 
PLojectlles. Ammunition Procuiomont & 
Supply Agency, Joliet, 111. DA AAoO-69- 
C-0279. 

— Continental Motors, Muskegon, Mich. $2.» 
411,330. Engine assemblies for M60 tanks 
Tank Automotive Command, Warren. 
Mich DA AE07-Gfl-C 0634 
-^AVCO Corp., Stratford, Conn, $36,940,- 
200 (contract modification). Tui’binc 


engines Stiatford, Conn , and Charleston, 
S.C. Aviation Materiel Command, St. 
Louis, Mo. DA AJ01-Q8-C-1874, 

27_Unitcd All craft, Stratford, Conn $3,* 
000,000 Main rotor heads and gear boxes 
for CH-64 helicopters. Aviation Maleilel 
Command, St Louis, Mo. DA 23-201- 
AMC-03369. 

— ^Philips Broadcast Eaiilpment Corp., Para- 
mus, N.J. $1,214,120. Shoit range hand- 
held viewei's for the Night Vision Pro- 
gram, Mobility Equipment Command Re- 
seaich & Development Center Fort Bol- 
voir, Va. DA AK02-69-C-0199. 

^UNECO, Inc., Bellevue. Neb. $3,032,372. 
Delay phmgeia for M667 fuzea. Ammuni- 
tion Piociiicment & Supply Agency, Joliet, 
HI DA AA09-69-C-0280 

—American Bosch Arma Corp., SpilngfteUl, 
Mass. $1,486,367. Metering fuel pumps 
with compensators for 2J4-ton trucks. 
Tank Automotive Command, Waiien, 
Mich. DA AE07-a9-C-0613. 

— ^Deep South Construction Co., Mont- 
gomery, Ala $3,180,156. Runway and road 
oxtenelon construction, exteiior nnd in- 
terior underground electrical work, nnd 
excavation work Columbus AFB, Miss 
and Hamilton Field, Ala. Engineer Dlst , 
Mobile, Ala. DA OA01-69-C-0017. 

29— llcyle & Patterson, Inc,, Cocoa, Fin $1,- 
826,283 Construction of environment shol- 
tcr for launch complex 40, Patrick AFB, 
Fla. Engineer Dlst , Cape Canaveral, Fla, 
DA CA18-Q0-C-0008. 

— Federal Cartridge Corp., Anoka, Minn. 
$8,119,397. B6Cmm ball cartridges. Frank- 
ford AiftcnnI. Philadelphia, Pn DA 
AA25-69-C-00R4. 

— ^Wliittnkcr Coip., Sangus. Calif $2,361,- 
100 Tgniteis for 2 7B-lnc1i lockcis Indio, 
Calif Picatinny Arsenal, Dovoi, N.J. DA 
AA21-60-C-0310, 

— Aerojet General, Downey, Cnllf. $1,212,- 
866. Bomb dlspenscis. Army Procurement 
Agency, Pnsndena, Calif, DA AA09-G9- 
C-0026, 

— Collins Radio Co., Dallna, Tex $1,114,- 
600 Radio sets. Electionics Command, 
Philiulclphla, Pn. DA AB06-67-C-0181. 


—•Raytheon Co,, Noiwood, Mass $3,822,- 
009. Telephone signal converleis. Noitb 
Dighton, Mass Electionics Commnnd, 
Philadelphia, Pn DA An06-67-C-1011. 

—Chrysler Outlionrd Corp,, Hartford, Conn. 
$4,127,662. 1, and 3 horsepower stand- 
ard mllltnry engines. Mobility Equipment 
Commnnd, St. Louis, Mo DA AKOl-69- 
C-3413. 

— ICniscr Jeep Corp., Toledo, Ohio $10,- 
000,217. 2V*-toii ti licks. General Pur nose 
Vehicle Piojcct Manager, Wnnen. Mich, 
DA AE0G-68-C-0D07. 

— Bciidlx Corp,, Televboro, N.J, $2,160,- 
000. Ten sets of stabilized platform and 
amplifier control power supply for Persh- 
ing mi<;si)e systems. Army Procuiymont 
Agency, Nmv York, N.Y, DA AG2B-68- 
A-0956, 

— Ilnyos International Corp., Birmingham, 
Ala, $1,276,800. M161 warheads for 2.76- 
Ineh lockets. Aim’f Procurement At^ency, 
Cincinnati, Ohio, DA AA0O-69-C-0186. 

— Pullman Corp., Chicago, III. $3,296 476. 
Seml-trailors with Boglo asacmbllos. West 
Point, Pa and Freemont, Cnllf Tank 
Automotive Command, Warren, Mich DA 
AE07-69-C-n03. 

— Bnifield Indiistilos, Dallas, Tex, $2,864,- 
000 Demountable body vans Shreveport, 
La, Tank Automotive Command, Warren, 
Mich. DA AE07-60-O-1104, 

— ^Rohm & Hass Co„ Philadelphia, Pn, $1,- 

600.000. Piopellanl roaearch, Huntsville, 
Ala Army Missile Commnnd, Huntsville, 
Ala. DA AH01-60-00863. 

— Phil co-Ford Corp., Newport Beach, OaMf. 
$3,807,458 FY 19G0 engineering services 
for the Chnparrnl missile, Army MisHile 
Commnnd, Ilunlsvlllo, Ala BA AHOl-CO- 
G-0846. , „ 

—Atlantic Research Corp., Alexnndiia, Va, 
$1,656,834. Loading of rocket molois for 
Redeye weapons system, Galnesvl'le, Va. 
Army Missile Command. Huntsville, Ala. 
DA AIIOI-69-C-OB08, 

— Sanders Associates, Bedford, Masn, $7,- 

200.000. Production of forward area alert- 

ing radar nnd test equipment. Army Mis- 
sile Command, Huntsville, Ala, DA A 1101- 
69-0-0749, ^ 

— ^Hughes Aircraft, Culver City, Calif. 
$66,871,627. Pioiluetion of TOW missiles 
nnd i elated hardware, Tucson, Arlz. and 
El Segundo, Calif. Army Missile Com- 


mand, Huntsville, Ala, DA AH01-68-C 

— Fnrmers Chemical ABsoclation, 

Tyner, Tcnn. $1,801,800. Mixed acids. 
Chattanooga, Tcnn Ammunition Procure- 
ment & Supply Agency, Joliet, III. DA 
IL-173-AMC-00800 (A). 

— ^Hercules, Inc., Wilmington, Del. $9,892,- 
021 (contract mod 111 cation ) . Production, of 
2.75-inch rocket piopellant nnd support 
sei vices. Lawrence, Kan. Ammunition Pio- 
curement & Supply Agency, Joliet, 111. DA 
11-173-AMC-00042 (A), 

OUn Mnthicaon Chemical Corp., Now 

York NY $6,809,070 (contract modifica- 
tion). Production of various propellants 
nnd Buppoit services Bnraboo, Wis. Am- 
mimition Proeuiemcnt & Supply Agency, 
Joliet, Ilk DA AA09-69-C-fl0l4. 

— General Motors, Detroit, Mich, $5,363,- 
276 Metal paits for 106mm projectiles 
nnd mfKlernbntion and support activltes. 
St Louis, Mo. Ammunition Piocurement 
& Supply Agency, Joliet, Ilk DA AA09- 
(j7_0.0025. 

Atlas Chemical Industries, Wilmington, 

Del. $16,362,194 (contact modifleauon) 
TNT and *iupport services at the Army 
Ammunition Plant, Chattanooga, Tonn. 
Ammunition Piocurement , &_„SuPl)ly 
Agency, Joliet, III. DA 11— ITS-AMC- 
00631 (AA) ^ ^ ^ ^ ^ 

—Norris Industries, Los Angeles, Calif. $6r 
071,681 (contract modification), Oontmued 
maintenance of facility and activation of 
production lines for tho 6- inch Navy shell 
nt the Army Ammimitlon Plant, Blvcr- 
bank, Calif; $2,143,478. M374 metal paits 
for 8lmm projectiles. Ammunition Pro- 
curement & Supply Agency, *^9 


fi9-C-029‘' , , 

— IJulovn Watch Co., Providence, R.I. $2,- 

660,000. Head n'lsemblies for M626 fiuea. 
Ammunition Procurement & Supply 
Agency, Joliet, 111. DA A AO 9 -60-0-0 2 71. 
— Eurcka-wminms Co., Bloomington, HI 
$6,570,160. Metal parts for 760-lb. bombs. 
Ammunition Procuromont & Supply 
Agency, Joliet, 111. DA AA60-a9-CM)068. 
— Wcnlhcrhcad Co-., Cleveland, Ohio. $2,- 
376,862 (contract modification). Metal 
parts for 106mm projectiles. Army Pio- 


C 01116 

— Honeywell, Inc., Hopkins, Minn. $7,006,- 
579 (contract modification). M661 fuzes 
for 40mm cartridges Now Brighton, Minn. 
Anny Piocurement Agency, Chicago, III. 
DA AA09-6D-C~0046. , , . 

— Wcalhcrlicad Co,, Cleveland, Ohio. $2,- 
GB4.760. Metal parts for 4.2-inch pro- 
jectiles Amy Proeuiemcnt Agency, Chi- 
cago, Ilk DA AA09-69-C-008L 
— ACP Industries, Inc., St Louis, Mo. $1,- 
099,800 MB2 furo boilloa for M62G fures. 
Army Procurement Agency, Chicago, 111. 
DA AA09-69-C-014B, 

— Hercules, Inc., WilnilngLon, Del, $1,407,- 
841. MG blasting caps. Port Ewen, N.Y. 
Aimy Procurement Agency, Chicago, III. 
DA AG11-60-C-0325. ^ ^ 

— WcstingliDUKC All Brake Co., Peoria, 111. 
$3,263,841 Model 440HA lond graders. 
Indianapolis, Iiid. Aimy Mobility Equip- 
ment Command, St. Louis, Mo, DA 23- 
195 -AMG-OlOaa (T). 



DEPARTMENT OF THE NAVY 

1 — Frequency Engineering LaboratoricB, 
Farmingclalo, N.J, $11,032,806. Pioduction 
of basic point tlcfonse surface missile sys- 
tem. Naval Oril nance Systems Command. 
N00017-a8-C-4404, ^ 

— General Electric, Washington, D.O. $2i’- 

600,000. Poseidon weapon training oyolem 
SCI vices nnd mnterinl. Pitlsficid, Mass. 
Stiuieglc Systomfl Project Ofllce. N00030- 
69-C-0128. 

— Norfolk Shlpliuilding & Dry Dodk Co., 
Noifolk, Va. $2,389,800. Regular overhaul 
of the land ship USS Spiegel Giovo 
(LSD-32). Supervisor of Shipbuilding, 
Conversion & Repair, Fifth Naval Dlst,, 
Norfolk, Va, 


Defense Industry Bulletin 


35 


— KCAt Vnn Nuys, Calif, f 2, 810,000. Classi- 
fied electron! o counter-meabitre cduiptnent 
Naval Ship Syaten^s Command. N00024- 
09-C-1094. 

— Carrier Corp., SyracuBe, N.Y. $1,497,- 
034. Conditioning abaori>tion plants foi 
nuclear aubmnrmeB, Naval Ship Systems 
Command. N 00024-69-0-5 216. 

— Mnrtec, Inc., Decatur, Ain $1,401,872. 
Shipping and storage containers for mis- 
siles. Naval Ait Systems Commimd. 
NOOOl9-69-C-K)2l8. 

4 — CIcvito Corp., Cleveland, Ohio $10,000,- 
OOO, Performance of studies to establish 
a basis foi engineering development of a 
MK 48, MOD 1, torpedo and lo fabricate 
and conduct engineering testa on develop- 
ment piotolypo models. Naval Ordnance 
Systems Command. Nfl0017-G7-'C-1206. 

— Clymer Machine Co., TinnibaueisvjUo, Pa, 
$1,776,600 Fuses to he used in the 6-iiich, 
aS-caU gun loading progrnm. Navy Ships 
PartH Control Centw, Mechnnlcsburg, Pa. 
N00l04-fi9-G-0131. 

—Metals Engineering Co., Grecnvillo, Tonn. 
$1,742^851 I'ln aBsembllea for MK 84, 
MOD 0, 2000-lb, bombs. Navy Ships Parts 
Contiol Centei, Mecbanicsburg, Pa. 
N00104 -69-0-0180. 

6— U.S. Steel. Pitlabuigh, Pa, $38,616,000. 
5Q0-lh bombs^ Navy Ships Parts Control 
Center, Mechanlcsburg, Pa, N00104-69- 
C-OUl. 

— Snbocft, Pittaluiugh, Pa $1,378,786. Caibon 
steel bars for use In M48 fu^es. Naval 
Oidnnnce Station, Forest Park, 111, 
NOQ4H)-09-(>-0166, 

6 — Whitlober Corp., Saugiia, Calif, $11,011,- 
469. Aiiciaft paiAchute flnrca, Navy Ships 
Paris Contiol Center, Mechnnlcsbm'g, Pn. 
N00104-69-C-0184, 

— Kilgore Corjn, Toono, Tenn. $6,628,012, 
Pnraehnle flares. Navy Ships Parts Con- 
ti ol Center, Mcchanicabuig, Pn, N00104- 
60-C-0162. 

— PMC Ceip., Minneapolis, Minn. $2,906,- 
S27, Pioduotion of 6'7fi4 Onl. gun mounts, 
and related equipment Fridley, Minn. 
Naval Old nance Systems Command, 
KO0017-68-O-4211. 

7 — North AmerJenn Rockwell Corp,, Colum- 
bus, Ohio. $19,260,000 (contract modifica- 
tion). T-2C aircraft. Naval Air Systems 
Command. NOOO 19-68-0-034 6. 

—General Dyiininhc, Pomona, Cnlif. $12,- 
045,210 (contract modification) Standnid 
Arm mlBailes, Naval Air Systems Com- 
mand. N00019-G8-C-0074 

— United AIrcrnft, Stintfoid Conn. $7,500,- 
090 (contract modification). Long lend 
time cdoit and materials In support of 
planned piocuioincno of CH-53A bellcop- 
teis. Naval Ah* Systems Command, NOw- 
63-OlGO. 

—PRD Btcclronlca, Westbury, N.Y, $6,074.- 
931 (contract modiflcntlon). VAST build- 
ing blocks and daU tiansfcr unit. Naval 
Air Systems Command. N0UUl9-b8~C-U449. 

— Pnlninctto Construction Co., Charleston, 
S.C. $1,286,368, Constateti on of a mainte- 
nance dock for large aircraft. Charleston, 
S.C, Southeast Div„ Naval I''acjlltie8 En- 
gineeimg Command, Charleston, S.O, 
Nfi2467-67-C-0385. 

— J. Ray McDerniolt & Co.^ Now Orleans, 
La. $1,107,131. Procurement of mono- 
mooring fueling hiioys at the CB Centn*, 
Port Jlucneme, Calif. Southwest Dlv., 
Naval PnclHlIes Engineering Command, 
San Diego, Cnlif. N62473-G0''CM){)09. 

8— General Electric, Schenectady, N.Y. $9,- 

486.000. Nuclear propulsion components. 
Naval Ship Systems Command, N00024- 
C7-C-5321. 

12— Norria Indiiatrlcs, Inc., Los Angeles. 
Calif. $16,143,360. MK 10, MOD 0. and 
MK 0, MOD 0, cartridge cases. Navy 
Ships Pails Contiol Centor, Mcchanlcs- 
burg, Pn. N00104-69-G-0126, 

— United Aircraft, Haitfoid, Conn, $1,023,- 
610, Modification kits lor J-62P8A en- 
gines used on A-4 and A-6 aircraft 
Aviation Suiiply OlHce, Philadelphia, Pa. 
N00a83-0-G990A-AF805. 

—Sperry Rand Corp., Great Neck, N.Y, 
$1,138,219 Equipment, Inshumentalion 
and control aorvices. Navnl Ship Sysloms 
Comniand NO 0024-69-0-0248. 

14 — Norris Industries, Los Angeles, Calif. 
$63,184,140. MK 82, MOD 1, 600-lb. bomb 
bodies. Navy Ships Parts Control Center, 
MechanicBburg Fa. NOOlOd-GO-O-OISi. 

— General Electric# Schenectady, N.Y. $8,- 

200.000, Nuclear propulsion research and 
dcveloi>mont. Naval Ship Systems Com- 
mand. N00024-67-0-6018. 


— Propulsion Systems, Inc., Poit Wnshing- 
ton, N.Y, $6,476,887. Gas turbine pio- 
puision system production King of Prus- 
sia, Pa. Naval Ship Systems Command 
N00024-69-C-5220 

— ^Atlas Fabricators, Inc, Long Beach, 
Cahf, $1,603,362. MK 12 pallets used In 6- 
incli gun piogiama and MK 82 and MK 83 
bomb ptogramfl. Navy Ships Parts Control 
Center, Mechanlcsburg, Pa. N00104-GG- 
0-0166. 

— Yuba Industries, Inc,, Benicia, Calif. 
$1,683,840. Tiuck cover assemblies for 
catapults. Naval Supply Center, Oakland, 
Cahf. N00228-60-00772, 

— Chrysler Corp., Detroit, Mich. $i,160,- 
818. Design and conslrucUon of 10 riv- 
erine utility river craft (KVC). Naval 
Ship Systems Command N00024-60-C- 
0216. 

— G. C. Dgwo> Corp., New York, N.Y. $1,011,- 
682. Electionic coiinteimeasuio systems. 
Naval Electionic Systems Command. 
NO 0039-69-0-86 19. 

— Electromagnetic Technology Corp.* Lans- 
dale, Pa, $1,268,400. Manufacture of low 
frequency tninomitting sets Colmnt, Pa 
Naval Electronic Systems Command. 
N00030-C0-C-1646. 

— Uniroynl, Inc., Piovidence, R.I. $2,040,- 
730. Rubboi cement shipping containers. 
Naval Facilities Engineering Command, 
N62678-60-C-0014 

— ^Woods Hole Occanogiapliic Institution, 
Woods Hole, Mass. $1,100,000. Suiveya 
and analyses of ocean chniactenstlcs per- 
taining to acoustic tiansmlssion. Otlice of 
Naval Research. 

19 — Nonvest Marino Iron Works, Portland, 
Oic. $1,390,826. Overhaul, diydocking, im- 
provement of crow and spoiiBor pcisonnol 
quarters and otlier repalis and alter atlona 
to the USNS Geneial H. H. Arnold. Mili- 
tary Seal Transpoi tatlon Sci vice 

— Ciirtlss-W right Corp., Wood-Ridge, N.J. 
$1,050,136. Sparc parts to maintain and 
ovcihawl RI820 engines. Aviation Supply 
Office, Philadelphia, Pa, Ft 1608-67 -A- 
5900 GBNU, 

20— Pennsylvania State University, University 
Paik, Pa $7,465,000. MK 48 toipcdo le- 
scaich and development. Naval Ordnance 
SyaiemB Command. NOw66-(il28-d. 

21 — Bcocli AIrcrnU, Wichita, Kan. $1,466,- 
100 (conti*nct modification). AQM-37A 
targets. Naval Air Systems Command. 
N00010-69-C-0174. 

22 — Johns Hopkins University Applied Physics 
Laboratory, Silver Spring, Md. $23,181,- 
800, Bumblebee icscaich and development. 
Naval Ordnance Systems Command. NOw 
62-6004C. 

— Wcatinghousc El'ctric, West MIlTlin 
Boiough, Pa. $9,725,090. Nueleai pio- 
pulslon research and dcvolopmont. Nava) 
Ship Systems Command. N00024-67-C-- 
6016> 

—General Instrument Corp., Chicopee, Mass. 
$8,354,000, Bomb fuzes. Naval Air Sys- 
tems Command, N00019-69-C-0277, 

— ^TliW Systems, Washington, D.O. $8,267,- 
008. Engineering services for an anti- 
Bubmarino warfare systems project. Naval 
Oidnanco Systems Command, N00017-69- 
C-1411. 

—RCA, Princeton, N.J, $7»776,171, Naviga- 
tion satellites. Strategic Systems Project 
Oflico. N00080-68-C-0092, 

25— Lockheed Aircraft, Sunnyvale, Calif. 
$10,209,088. Sentinel system test taiget 
piogram. Strategic Systems Project 
omce. N00080-68-C-0308. 

— ^Itaytheon Co., Sudbury, Mass. $7,926,000, 
Guidance system electronic aBsemblles and 
components for Poseidon mlsBilca, Stia- 
tegic Systems Project OITice, 
N00030-69-C-0127. 

26 — Raytheon Co,, Lexington, Mass. $9,070,- 
994. Guidance and control components for 
Spnriow III mlasilcB. Lowell, Mass. Naval 
Ail Systems Command. N00019-6D-G- 
0081. 

27 — Raytheon Co., Portsmouth, R.I. $32,600,- 
000, Sonar systems for eight attack aub- 
maiiiies. Naval Ship Systems Command. 
N00024-0D-O-1006. 

— LTV Aerospace Corp., Dallas, Tex, $66,- 
688,991 (contiact modification), A-7D air- 
craft, Naval Air Systems Command, 
NOOO 19-67-0-0143. 

— General Electric, West Lynn, MnsH. $8,- 
789,666. Sparc parts for aircraft engines. 
Aviation Supply Ofilce, Philadelphia, Pa, 
F3480 1-68-D-24 68-GB20. 

— ^Bayfield Industiiea, Dallas, Tex. $2,- 
662,600. MK 16, MOD 2, retard bomb fins, 
Cavrolltan, Tex. Navy Ships Paits Con- 


tiol Centei, Meehan icsurg, Fa. NOOlOi- 
69 ^ 0 - 0180 . 

— ^Palmetto CoiiBtr notion Co., Charleston, 
SC. $2,469,711 (Jonsti action of an air- f 
Cl aft hanger at Charleston AFD, S.C. 
Naval Faeilitlea Engineering Command. 
N62467-67-C-0383 

— Bunker Ramo Corp., Silver Spring, Md. 
$1,836,000 Exteinal stores systems for 
electionic eauipment, Oanogn Park, Calif- 
Navy Air Development Center, JohnavllICg 
Pn. N62269-68-C-0836. 

— Cnidnn Co., Los Angeles, Calif. $1,499,- 
000. Construction of a research and do- 
vclopmeni building. China Lake, Calif. 
Naval Facilities Engineering Commimd 
N62473-97-0'3i38, 

— Phoenix Geneial Construction Co., Dallas, 
Tox $1,371,914. Consti action on n vcrlfcal 
missile packaging building at tlio Nava! 
Weapons Station, Charleston, S.C. Naval 
FarilitiOB Engineering Command N6246T- 
68-C-0n5. 

— Hercules, Iiic., Wilmington, DoL $1,106,- 
381. Solid piopelJunt research and elcve1ot>* 
ment. Cumbeiland, Md. Naval OrdimnM 
Systems Command. N00017-09-C-4405, 



DEPARTMENT OF THE 
AIR FORCE 


1 — Wall Colomony Corp., San Antonio, Tex, 
$1,607,011. Repair of Jot engine Diuts, Ban 
Antonio Air Materiel Area, (AFLO), 
Kelly AFB, Tox. P416OS-69-»-O0j3- 
0001. 

— Pcrkln-Elmcr Corp,, Norwalk, Conn. $1,- 
774,600. Production of camera aystcins for 
IlA-60 aircraft Ogden Air Mate del 
Aiea, (APLO), Hill AFB, Utah, F42000- 
69-C--0867. 

— Honeywell, Inc,, Hopkins, Minn. $24,91 5,* 
000. Pi eduction of land miiiGS and asso- 
ciated equipment Armnmont Uovolotirnent 
Tost Oontei, Eglin APB, Pin. PO803S— 
GO-O-OOIS. 


4 — AVCO Corp., Wilmington, Mims. $5,495^- 
000. Development and production of niifl* 
silo penetration aids. Space & Mlssllo Sy«* 
toms Organization, (AFSO), Norton. AFU, 
Calif. F04701-68-C-0021-P011. 

—General Electric, Arkansas Olty, Kan- 
$3,441,986. Overhaul and modljlcjitioii of 
j-85 engines and components. Oklalioinn. 
City Air Materiel Aren, (AFLO), Tinker 
APB, Okln. F34601-68-C-8037. 

— General Electric, West Lynn, Mjibb. $2,- 
000,000 (contiact iriDdiflcntlon). Compo- 
nent Impiovoment program for T-04 air- 
craft engines. Aeronautical Systems Dtv.j 
(AFSO), Wright-Pntlcison AFB, Cililo^ 
F33 G67-C8-C-4)7 1 3-P003 . 

— United Aircraft of Canada, Longueullj 
Quebec, Canada. $2,270,803. Spare parts 
applicable to R4360 aircraft engines. Bnn 
Antonio Air Materiel Aren, (AFLO)j 
Kelly APB, Tex, NBSS-OasOOA, 


6— Boeing Co., Wichita, Kan. $2,000,000- 
Modification kits for B-62 aircraft, Okla- 
homa City AIy Materiel Area, (AFtiO>j 
Tinker AFB, Ok la. F84C01-69-0-0690. 

—Lcor Sieglcr, Iitc., Santa Monica, Calif- 
$1,088,415, Production of flight control 
systems. Aoronautlcnl Systems Dlv., (AF- 
SC), Wiight- Patterson AFB, Ohio. 
F33e67-*60-C'0340. 

— ^Westlnghouso Electronic Corp., Baltlmoro, 
Md, $3,041,500. Development of altncR 
radar for the F-X aii craft. Aoronautlcnl 
Systems Div., (AFSO, Wright-PatUraon 
AFB, Ohio. F88657-69'O-0560. 

— Hughes Aircraft, Culver City, Cnlif* 
$8,941,600. Development of nttnek radnr 
for tho F-X all craft. Amonfiuilcal Sya* 
terns DW„ (AFSO), WrighVPaUcvfi<>xi 
AFB, Ohio. F83G67--69-C-0B49. 

7 — Oshkosh Truck Corp*, Oshkosh, Wia. $U- 
202,760. Remaniifncture of an estimated 
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161) Htiow removal vohifles to a lil<e-nc\v 
con fiR Illation Wainoi Uohino An Mate- 
1 icL Aieftp (AFLC), Robina AFIJ, Ga 
Ko9G03"6y -D-0002. 

— North Ainerlenii Rockwell Corn., Tulsa, 
OKIji. $1,207,000 Overhanl and vepaii of 
nh enound mihuiles. Oklahoma City Aii 
Mato riel Aiea, (APLO), Tinkej AFH, 
OUla. FO'1001-G8-C-448G. 

— United AUcinft, Windooi Locks, Conn 
S 1,4 18 ,1145 Modineution ainl/oi oveihiuil 
of liioiioHer hub and blade assombllca foj 
G-IHOA/D alrciaft Bafit Gianby, Conn 
Warn 01 Robins Ah Materiel Aiea, lAF- 
LC), RobiUH AFIl, Gn. F00Q08-69-U- 
0296 (GOOD. 

— TJnilcrfl Ail Cl aft, Eanh Ilnitfoid, Conn 
$1,024,480. Production of aiuue iinrls foi 
J-*R7 aircraft cnKh'us, Snn Anloaio Air 
Maturiel Aieu, (AFLG). Kelly AFU, Tex. 
N8H3 fiOOOOA. 

g„DyiininicH Corii. of America, Garden 
City, NY, $8,960,013. ProducHon of kiU 
for Iho modification of ladav bomblnw 
■Hvatems Sucramcato Ah Materiel Area, 
(AFLG), McClellan AFR, Calif. FftdOOG- 
CT-C-1G70 r012. 

—Browning Const met Ion Cn., San Antonio, 
Tex $1,083,000. Constiucllon of 100 
family luaifilm? units at Taiurblin AFli, 
Tex. Lauglilin AFH, Te\. F41«85~69-C- 
0047. 

1U“- C/lironially American Corp., San Antonio, 
Tex. $1,661,192. Ropah and apphculion of 
jnotcctlvQ melalllc co'dlny on i-ompiissoi 
bhidcfi for 167 and J75 aircraft ongines. 
San Antonio Air Matouol Aicu, (AFLC), 
Kelly AFO, Tux. F411108-G8-D-1017- 
0012. 

- -General Electric, Ontario, Calif, $1,670,- 
797. Ovorluivil and im dincatlou of J-79 
engines. Oklahoma City Air Mutciiei 
Aien, (AFLC), Tlnkei AFH, Okla. 
F34Qai-60"C-0201, 

— Northrop Corp., Ilawlhonro, Calif. $8,- 
407j000, FY 1000 proenroment of F~5 
ah'ciaft. Aeronautical Systems Div , 
(AFSC), Wriffhl-PatterHon AFH, Ohio. 
F33G57-G8-C-1030-P0001. 

13 — Lnctdiecd Aircraft, Marietta, Gn. $2,- 
489,804, Spoclal!7o<l oiudneui iruf Kcrvlces 
for (V180 fntiKUO analyHls prognimfl 
Warner Ilobinfl Air Ma tor lid Aren, (AF- 
LC), RobhiB AFH, Ga, F09003-C8-C- 
iafl6-P008. 

— Gcnernl Dynamics, Fort Worth, Tox. $2,- 
3G6,102. A romhat operational Lialniug 
test and evaluation radar aet. Rome Air 
Dovolopincnt Con tor, GrlfTlHn AFH, N.Y, 
F30Gfl2-60-C-0070, 

U— (Jeuernl Elcrlilc, West Lynn, Mass. $0,- 
O80,0-fl0, Production of T-G4 luib shaft 
onglncR for 1111-63 holicopierfl, Aovonaull- 
cal Syfllointt DIv,. (AFSC), Wrlsht-Pat- 
leafion AFH, Ohio. Fa 3 067-08-0-04 68- 

P007. 

— R, G. LoToiirneaui Inc,, Longview, Tox, 
$1,121,749. Model 88 truek lifts, nccea- 
BorioH and spare par hi. San Antonio Air 
Materiel Area, (AFLC), Kelly AFH, Tex. 
F41flOS-0O-D-GCO4-O0l. 

IG — Lnchliccd Aircraft, Marietta, Gn. $7,704,- 
218. EnginoorInB, doslfirn fabrienFon and 
Installation of a modified wing In 0-180 
B/E aircraft. Warnor-Robtnfl Air Male* 
riel Area, (AFLC), Uoblna AFH, Ga. 
F09(J03-08-C-2630-P001, 

18 — Hughes Aircraft, Fullerton, Calif. $7,- 
720,000. Devclopmonl of a sensor report- 
ing post IncludlnK a computer program 
and related sorvlco. Electron I ch Systems 
Div., (AFSC), L. G. Hansrom Field, Mass, 
— Unil'^d Aircraft, Kast Hnrlfoid, Conn, 
$S, 726,337, Production of «paro pnrtB for 
J-67 aircraft engines, San Antonio A1 
MaUsilol Area, (AFLC), Kelly AFH, Tox. 
N383 00000 A. 

— Tasker TndustrlcB, Van Nuya, Cnllf, $1,- 
828,087. Dovelopmont of n radar system 
for Air BotonBc, Ar mum cut Development 
& Test Center, Eglin AFH, Fla, FOSOSG- 
G9-0-0100, 

20 — ifek Corp., Palo Alto, Calif, $8,006,876. 
Proiluctlon of radar warning and homing 
e<ltHpmont Sunnyvale, Calif. Wainor 
Robins Air Materiel Area, (AFLC), 
Robins AFB, Ga. FO4OO0-67-A-1818. 

2!— Yarn, Inc., Garland, Tex, $2,001,420. Pro- 
duction of ejection racks for F-lOO air- 
craft, Warner Robins Air Materiel Area, 
(AFLC), Robins AFB, Ga. FOCfl08-60- 

— Mnrwals Steel Co., Richmond, Calif. $2- 
842,216, Production of Btool arch aircraft 


sheltciH 2760th Air Base Wing, Wilght- 
Patteison AFH, Ohio F336oi-o8-C-ll35 
— Bnieks & Perkins, Inc., Detiolt, Mich. 
$1,788,000 Piodiiction of laigc p, diets 
used with the mechanized loading and un- 
loading of nil cargo. Cadillac , Mici. 
Wuinei Robins An* Mateiiel Area, (AF- 
LC), Robins AFH, Ga. F09608-6y-A- 


- Conti ol Data Corp., Minneapolis, Minn 
$1,662,840, Rental and malntennnce of 
automatic data piocessing equipment 
Cape Kennedy Aii Force Station, Fla and 
Paiiick AFB. Fin Air Force Eastern 
Teat Range, Fla F08660--69-M-9984, 


— Bimkcr-Uamo Corp., Cnnoga Pnik, Calif 
$1,449,977 Pioduction of display consoles. 
Rome Air Development Center. GntFis 
AH, N.Y. F30602-G8-(M)221. 


22-— Lockheed Aiicinft, Mailelta, Ga $38,916,- 
780 Production of C-X80E aircraft Aero- 
nail Heal Systems Div., (AFSC), Wrlght- 
Pnlteison AFH, Ohio. F33e57-69-C-0249 
— Gcncial Electric, West Lynn, Mass. $12,- 
099,21)0, Pioducliim of tiuboslmft engines 
Aeronautical Systems Div, (AFSC). 
Wright-PatteiRon AFB, Ohio F33667- 
60~G-0124“P001. 


— Picstou I)ah> Pioducts, Bun kbui nett, 
Tox $1,06.6,368 Daily pioducts for tnop 
issue, hosplttd, and icsale requiiements 
for Lackland AFH, Kelly AFB. and 
H rooks AFH, Tex San Antonio Air Mate 
ilel Area, (AFLC), Kelly APB. Tex. 
F41G16-G9-C-70154. 


26 — North Amcilran Rnrkwrll Corp., Aii»heim 
Calif. $14,600,000, Pioduction of post boost 
protnilsion subay stems for Mlnuloman III 
inlaHllex, Space & Missile Syatoms Organ- 
iKutlon, (AFSC), Lo 3 Angel ea, Calif 
F04701-08-C-0280. 

—Hughes Aircraft, Culvei City, Calif, 
$1,000,000. Dovelopmont of a radar aya- 
lem Am (mavitirnl S ms Div, (AT^SCl, 
Wrlght-Palteison AFB, Ohio. F33G51- 
C9-C-1148. 

26 — Ilcmcywcll, Inc,, Hopkins, Minn. $12,209- 
000. Pioduction of bomb components. 
Ainiament Development & Test Centci, 
Eglin AFH, Fla. F08636-60-C~0018. 

— Depaihuciil of Public Works, Anchorage, 
Alaska, $1,622,660. Conveyance, dlBpcsnl 
and tieatmont of sewage at Elmeadoif 
AFB, Alaska Hubo Procurement Oflice, 
Ehncndoif AFH, Alaska. AF66601-69- 
C-0868. 

— Avco Corp., Everett, Mass. $1,142,000 
Operation and maintenance of airborne 
optica) (xiuipmcnt. Space & Missile Sya- 
tums Div., (AFS(D, Norton AFH, Calif 
F04701-60-C-0102. 


27 — Hntcsvillc Mfg. Co„ HatcsvlHe, Ark. $1,- 
181,203 Pioduction of bomb components 
Armament Development Test Center, 
Eglin AFB, Fla, F33657-G8-O-0850. 

— ^Auloiuallc Switch Co., Florhnm Park, N.J 
$2,326,624. Production of automatic elec- 
trical Bwiteliing units. DACA 13-69-C- 
0003. 

— Republic Electric & Development Co., 
Washington, III. $1,140,290. Production of 
diesel engine generator control assemblies. 
DACA I3-60-C-0002. 


29 — Litton Systems .Woodland HIIIb, Calif, 
$0,349,077. Pioduction of avionics Bub- 
ByHlems for F-4 alrciaft. Aeronautical 
Systems Div., (AFSC), Wrlgbt-Patterson 
AFH, Ohio. F33667-G8-G-0204. 

— Continental Aviation & Enginceiing Corp., 
Detroit, Mich. $1,483,875, Pioduction of 
JG9 aircraft engines, Toledo, Ohio. Aero- 
nautical Systems DIv„ (AFSC). Wrlght- 
PntlerHoii AFH. Ohio. F38667“68-C-02fl4, 


— General Klcctiic, West Lynn, Mass ,$24,- 
680,800 Turbosliaft engines for T-2G alr- 
crafh Aeronautical Systems Div., (AF- 
SC). Wright-Patteraon APB, Ohio. r83657- 
G9-C-OOOG-POOL 


— ^IBM Corp., Cape Kennedy, Fla, $1,431,^ 
074. Rental and maintenance of automatic 
data procoaslng equipment at Patrick 
AFB, Pla. Air Foice Eestuvn Teat Range, 
(AFSC), Patrick AFB, Fla, F08069-GO- 
C—908G, 


-Gary Aircraft Corp,, Victoria, T^, $1,- 
766,276. Inspection and repair of C~^64 
aircraft. Warner Robins Air Materiel 
Arcii (AFLO), Robins AFB, Ga, F09603- 
60-0-0086. 


Small Business Size 

(Continued from page 16) 

consideration to the submissions and 
to any oral presentations which it 
wishes to hear, and then presents 
a written recommendation to the Ad- 
ministrator. The Administrator's de- 
cision IS based upon the entire rec- 
ord, with due consideration to the 
advice of the board. When a con- 
clusion IS reached, all parties con- 
cerned are informed of the results 
and of the reasoning behind the de- 
cision. 

The number of size appeal cases 
decided annually since the board was 
established in 1961 has fluctuated, 
but the genera] trend has been up- 
ward, During FY 1962, the first full 
year of operation, 30 cases were de- 
cided. Since that time the case load 
has increased to 61 in FY 1968, 
with a high of 61 in FY 1967. Over 
approximately seven and a half years, 
a total of 322 cases have been handled 
by the Appeals Board. 

The figures cited verify the recogni- 
tion by SB A of the issue of relativi- 
ty in size determinations mentioned 
at the beginning of this article. Every 
appeal processed is an assurance that 
unique situations will not be ignored; 
every change in the standards or 
procedures is recognition that busi- 
ness and its environment is in a 
constant state of change. SB A strives 
to remain aware of those changes 
and to keep its size standards, which 
are relative, in consonance with re- 
ality. Because of this responsiveness 
to business conditions, defense-or- 
iented finns may find themselves, 
their competitors, or their subcon- 
tractors qualified for special pro- 
grams of assistance. It is always 
worth knowing that your firm is en- 
titled to something new. 


Changing Address? 

The Defense Industry Bulletin 
converted to a computer-prepared 
mailing list a few months ago. 
Now, when requesting a change 
in address or a deletion, subscrib- 
ers must send the mailing label 
from the back cover of the maga- 
zine, Without this label, changes in 
address or deletions cannot be ef- 
fected, Changes and labels should 
be sent to the Editor, Defense In- 
dustry Bulletin, OASD (Public 
Affairs), Room 1E764, The Pen- 
tagon, Washington, D.C. 20301. 
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Navy Given Go-Ahead on 
“Quiet” Submarine Program 


U.S. and U.K 
To Combine 
Fuel Cell Research 


The Defense Department has given permission for the Navy to 
proceed with building a nuclear-propclled, turbine electric drive 
submarine, Secretary of Defense Clark M. Clifford announced. 

He explained that two new attack submarines had been pro- 
posed. One is a new, high-speed submarine. “It will not only be 
fast, it also will be quiet and will carry the most effective weapons 
and other devices procurable,” he said. On July 1, 1968, he ordered 
this submarine to be built. 

The turbine electric drive submarine, the so-called “quiet” sub- 
marine is a different program with different objectives. The pro- 
gram calls for construction of one boat. The “quiet” submarine 
will have a new kind of propulsion system, and newer and quieter 
machinery. 

“Quietness is a great advantage in a submarine. The quieter it 
is, the better it can perform any function without being detected 
and destroyed by an enemy,” Secretary Clifford explained. “Future 
U.S. submarines will emphasize quietness to an even greater extent 
than do our existing designs — which are the quietest in the world.” 

Achieving quietness is an art. Various quieting devices must 
be tried in an actual submarine to accurately assess their value. 
The turbine electric drive submarine will permit testing of various 
combinations of quieting measures that can be used in other sub- 
marines if found to be effective. 

“The submarine built will be more than a test bed,” Mr, Clifford 
said. “It will carry weapons and other devices and should provide 
us with a very silent and useful operational submarine.” 

Electric Boat Division, General Dynamics Corp., Groton, Conn., 
was authorized $22 million by the Navy to plan for and procure 
materials and equipment for construction of the submarine, 
SSN-686. 

Cost of the “quiet” submarine is estimated at $150 million to 
$200 million, compared with about $78 million for a new Sturgeon 
class nuclear attack submarine. Concurrently, the Navy is work- 
ing on 29 additional Sturgeon class submarines. 


The United States and the , 
United Kingdom have agreed te 
cooperate on power generating 
fuel cells reseai'ch. The countries 
will pool efforts to achie-^'o a 
better understanding of the fu3i- 
damental processes involved in | 
fuel cell systems. j 

Areas of research will center 
principally on optimum choice ' 
of materials for use as anodes, 
cathodes, electrolytes, and fuels, 
and the most eflicient structure 
to use these materials. 

Both countries have been con- 
ducting extensive research and 
development work in fuel cells 
for some time. The new agree- 
ment formalizes collaboration by 
the two governments. Work will 
center on efforts to desigii more 
economical and effective fuel cell 
sy.stems. 

The program is expected to 
run for thi’ee years. V^ork will 
be performed through contracts 
with university and industrial 
laboratories, and in government 
facilities. 

The U.K. Ministry of Defence ; 
(Navy Department) and the U. , 
S. Army are directing the pro- ■, 
gram for their respective coun- ? 
tries. 
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Logistic support and services 
for the Armed Forces are the 
Defense Supply Agency mis- 
sions* A series of articles on 
•the material supply and logistics j 
organizations of the Military ■ 
Departments begins with the ! 
DSA article on page 12. 



in Releasing Classified Information 

C. Donald Garrett 


T he "need-to-know” principle is a 
vital part of the Government’s se- 
curity of information program ► The 
necessity for ensuring the free inter- 
change of classified scientific and 
technical information throughout the 
Bcientiftc and technical community 
raises continuing problems and 
unique need- to -know situations. It is 
the purpose of this article to discuss 
the various aspects of the principle 
and to suggest some of the considera- 
tions involved. 

Section 7, Executive Order 10501, 
Nov. 6, 1963, states in pertinent part; 
Knowledge or possession of classi- 
fied defense information slull be 
permitted only to persons whose 
official duties require such access 
in the interest of promoting na- 
tional defense and only if they 
have been determined to be trust- 
worthy. 

Tills establishes the basis for the 
leed-to-know concept. 

The Defense Department, in Sub- 
section VIT.D, Enclosure 1 to DOD 
Directive 5200,1, Safeguarding Offi- 
ual Information in the Interests of 
:he Defense of the United States,*’ 
fuly 10, 1968, states it this way: 

The dissemination of classified in- 
formation orally, in writing, or by 
any other means, shall be limited 
to those persons whose official du- 
ties require knowledge or posses- 
sion thereof. 

This is need-to-know, 

3ul3 section VII.D stales further: 
yhe final responsibility for determ- 
l^iing whether a person’s official 
eSuties require that he possess or 
Uiave access to any element or item 
% classified information, , . . rests 
topon each individual who has au- 
Shorized possession, knowledge, or 
J^^ntroi of the information involved 
ajid not upon the prospective re- 
^pient. 
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This shows clearly that the re- 
sponsibility of determining need-to- 
know rests solely with the person who 
has the classified information. The 
prospective recipient may be called 
upon to show the nature of his need, 
but the holder decides whether the 
need is sufficient to permit release of 
the classified infoimiation. 

There are certain overall restric- 
tions on releases, even though the 
holder recognizes an established need- 
to-know, 

• Security clearance. Before classi- 
fied information is released, the re- 
cipient must be known to have liecn 
cleared under procedures, policies and 
standards relating to trustworthiness 
established by the Government. 

• Third-agency rule. Information 
that does not belong to the holder 
(information that is under the classi- 
fication jurisdiction of another gov- 
ernment agency) can be released to 
a third painty (someone outside both 
agencies involved) only with the con- 
sent of the “owner” of the classified 
information. In this connection the 
entire Defense Department is one 
agency and the third-agency rule does 
not apply within DOD, except when 
the “owner” of the classified infor- 
mation specifically restricts release 
within his DOD component (Military 
Department or Defense Agency). 

• Statutory limitations. Proprietary 
rights and trade secrets are protected 
by law, and releases of classified in- 
fox'mation cannot be made in violation 
of those rights. Congress has specifi- 
cally limited the release of Restricted 
Data and Formerly Restricted Data 
(certain atomic and nuclear informa- 
tion). The munitions control laws 
limit releases of certain information, 
classified and unclassified, to certain 
foreign countries. 

• Foreign releases. No classified in- 
formation may be released to my for- 


eign national unless there is specific 
authority covering the release. The 
National Disclosure Policy covering 
foi’eign releases provides standards, 
procedures and authoiities for release 
of cei'tain classified information to 
certain foreign countries and na- 
tionals. 

0 Especially sensitive infonuation. 
Certain categoides of information of 
a highly sensitive nature are subject 
to restrictions on release to identified 
recipients. In other words, the gen- 
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eial need- to -know limits are defined, 
cryptographic information, cer- 
tain intelligence, and other special 
access categories of infoimation. In 
some of these areas, the need-to-know 
restrictions are established by agen- 
cies outside DOD, 

Subsection VII.D., BOD Directive 
6200 J, continues: 

These principles are equally appli- 
cable if the prospective recipient 
is an organizational entity, includ- 
ing commands, other Federal agen- 
cies, defense contractors, and for- 
eign governments* 

In many cases the need-to-know 
determination is based upon the needs 
of an organization, In these cases, the 
person who will actually receive the 
classified infonnation may not be 
known or ascertainable to the holder, 
the releaser. The original releaser’s 
need-to-know responsibilities would be 
satisfied when he establishes the 
organization’s need for the informa- 
tion, It is necessary to assume that 
the internal structure and procedures 
of the receiving organization will en- 
sure release to the individuals in the 
organization who have the requisite 
need-to-know. 

What Are "Official Duties?" 

The need-to-know concept is related 
directly to the interests of national 
defense by Executive Order 10501. As 
in the ease of deciding how to define 
“the interests of national defense” for 
security classification purposes, for 
need-to-know purposes the term is 
construed on a very broad base to in- 
clude practically any governmental 
activity that affects or relates to: 

• The capability of the United 
States to defend itself. 

• Any national defense advantage 
(sti*ategic, tactical, technological, 
scientific, logistical, and even eco- 
nomic or political as it might affect 
U.S, domestic or international rela- 
tionships) the United States has over 
other nations. 

• The international posture of the 
United States and our relations with 
foreign nations, 

In one way or another, practically 
every agency in the Executive Branch 
partiepates at some time in activities 
affecting or relating to national de- 
fense. Members of Congress and Con- 
gi-^essional committees, including their 
staffs, certainly become involved in 
national defense matters. The Federal 
judiciary considers cases in which 


national defense interests are in- 
volved. 

It is fair to say, therefore, that 
any employee or official of the Fed- 
eral Government, at one time or 
another, may become involved in 
activities affecting or relating to the 
interests of national defense. The 
mere fact of official connection with 
the Government, however, does not 
establish a need-to-know for access 
to classified information. It is neces- 
sai*y that one’s connection with the 
Government place him in such a posi- 
tion that, in order to carry out his 
responsibilities to his employer (the 
Government), he must have access to 
certain classified information. 

In many instances the level of an 
individual’s connection with the Gov- 
ernment makes it necessary for him 
to have rather broad access so as to 
enable him to keep abreast of de- 
velopments, activities, or operations 
in which his governmental organiza- 
tion is involved. This kind of need 
must not be confused with a “nice-to- 
know” or a “nice-to-see” desire. 

Here again, the mere fact of a 
high-level connection with a govern- 
ment office provides no basis for 
having access to classified infoma- 
tion. There must be some reasonable 
connection between : 

• The functions, pui*poses, or 
activities of the government organiza- 
tion involved. 

• The individuars duties in that 
organization, 

• The classified information or, at 
the least, the individual must be in- 
volved officially in some goveimment 
activity relating to national defense, 
that makes access to the classified 
information essential to participation 
in that activity. 

At the lower levels in goveimment 
organizations, the need-to-know be- 
comes more closely and necessarily 
connected with the duties each in- 
dividual has and must perform in 
order to carry on the government 
business, In many cases the need is 
relegated to a mere ”need-to-have” or 
a ”need-to-handle,” without need-to- 
know the substance of the classified 
information, tf.p., mail or equipment 
handlers and processors. It is always 
necessary to consider protection of 
classified information so that the sub- 
stance of the classified information 
is not available to everyone who must 
handle classified material. Sometimes 
the nature of the material is such 
that anyone who handles it will have 


access to the classified infoimntioji 
contained in the material. This Ih 5- 
comes important when the nature of 
the classified information is aiicli that 
the mateidal must be wrapped ot 
packaged, so as to preclude access by 
mere handlers who have no need -to- 
know the substance of the classified 
information. 

In some few cases, the party ^vho 
desires the information may bo in a 
position in which it is difficult to see 
a need-to-know. The circuntstaiicos 
may be such as to render it iinpru- 
dent or even unproductive to inquire 
further into the reasons why access 
is (le,sired. In such cases, oilbor the 
holder recognizes that the party con- 
cerneil lias governmental coiuicotions 
or duties to which ilie classifliHi in- 
formation is reasonably, oven iliough 
remotely, connected, or he decides to 
refer the matter to somo hiffhet 
echelon for resolution. 

Private Enterprise 

When the prospective recipient is 
outside the Federal GovorimioiU, 
there must be a close relation ip 
between the cla.‘5siliod inforinution 
and the diiUes, functions, activities, 
or operations of the recipient 
Basically, access must ho rolatcil to 
accomplishment of a government 
pose related to national dofonso. 

For contractors, who are perform- 
ing or have been asked to perforin 
under a DOD contract, the. need-to- 
know is established by tho BllUjccl 
matter of tho contract, When u con- 
tractor is working under a contract 
with one government agency, tlioro 
may he a reasonable need- to -know fat 
classified information belonging: to 
another activity within that Govern* 
ment agency. In this sense, tho ontiro 
Defense DepaHment is one g*ovei*n* 
ment agency, and the need« of im* 
tional defense demand a free flow of 
information between all elomcniB of 
the department and the con Ir actors 
thereof. There should bo a ini uni 
of question on need-to-know whoii It 
is shown or known that thoro is a 
direct or reasonable connection be- 
tween the classified infox'ination aii<l 
the subject matter of a contract, or 
the activities or functions of tho con- 
tractor in relation to govoriinnGnt 
business. 

In many fields of interest, a gonoral 
need-to-know exists among all 
many participants in that field of iiii-: 
teres t. To facilitate military develop- 
ments, to conserve resources, to nruvko 
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maximum use of available expertise, 
to eliminate wasteful duplication and 
to I'educe costs, it becomes important 
to ensure a free flow of scientific and 
technical infomation among the com- 
munity involved in a iiarticular held 
of interest. Any contractor working 
on a goverament contract in that field 
of interest may well have a reason- 
able need for all available informa- 
tion to assist in performance under 
the contract. 

Private facilities which do not have 
current contracts vshould be con- 
si dei'ed to have a legitimate need-to- 
know for classified information. The 
information is needed to maintain 
their capabilities as developers and 
producers of future equipments or 
advanced generations of existing 
equipments, Further, classified infor- 
mation may be needed to enable them 
to contribute their expertise in the 
search for new and better military 
equipment. In all these cases, how- 
ever, the nature of the contribution 
the private facilities can make to 
national defense must be more than 
theoretical, it must be actual and 
demonstrable, although not necessar- 
ily immediate. 

Who Has a Need "to- Know? 

Within a DOD activity the com- 
mander or top supervisor is responsi- 
ble for ensuring application of estab- 
lished need-to-know principles. As a 
practical matter, unless there is a 
parti culai'' reason for very tight need- 
to-know controls, once an organiza- 
tional entity or anyone within an or- 
ganization is determined to have a 
legitimate need-to-know, all of the 
principals and most of the hired 
hands in the organization would he 
considered to have requisite need-to 
know. An organizational head must 
be free to select those of his people 
who are to work on a particular sub- 
ject at a particular time, For neces- 
sary flexibility, therefore, more than 
one person in the organization will 
need to have aeceas to classified In- 
formation that cornea into the organ- 
ization. In the sense used here, the 
^^organization” should be the smallest 
unit involved in a particular line of 
work, such as a section or branch, 
Need-to-know in echelons above that 
organization should limit need-to- 
know to only those persons who 
supervise the organization, or engage 
in the same line of work with the 
organization. 
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The foregoing does not mean that 
all persons in an oi*ganizational en- 
tity are entitled to have access to all 
classified information that comes into 
the organization. Even in small or- 
ganizations, only those person who 
need the infoinnation to cari-y out 
their olficial duties should have access 
to it. This would include, of course, 
as a general rule, the chief of tlie 
organization, one or moi’e of his pro- 
fessional staff, and one or more of the 
clerical help. 

A pei'son may have more than one 
personal status, vis-a-vifi classified in- 
formation. For example, he may he 
a DOD or a DOD contractor em- 
ployee, and also a military i^eseiwist. 
He also is a private citizen. As an 
employee, he may have need-to-know 
to certain information to which he 
would have no need-to-know as a mili- 
tary reservist and, ceHainly, no need- 
to-know as a private citizen. When he 
has a need-to-know and obtains access 
to certain classified information, he 
is, of course, privy to the information 
as an individual. His use of the in- 
formation, however, is restricted to 
his capacity in the status in which he 
received it. He is privileged to pass 
the information on to properly 
cleared persons who have a need-to- 
know in relation primarily to the 
status in which he received it. He 
could, of course, pass it on to proper 
parties in relation to his other oflicial 
government status but, as a private 
citizen, he is not privileged to use the 
classified information for his own 
benefit or to pass it on to anyone. 

The "government purpose,” for 
which access to classified information 
is claimed to be necessary, should be 
related in some way to the interests 
of national defense, The needs of the 
Government are so broad, however, 
that this connection often may be 
somewhat remote. It is axiomatic that 
the strength of the U.S. Government 
and the nation in all fields is related 
to its strength in the international 
arena; therefore, all activities affect- 
ing the strength of the Goveimment 
and the nation affect the interests of 
national defense. For example, it 
would be appropriate to release 
classified information or equipment 
to a non-defense government depart- 
ment for the puipoae of determining 
the usefulness of a piece of classified 
equipment for meeting the needs of 
the requesting department. It would 
also be appropriate to authorize re- 
lease of classified information in a 


court case in which DOD or the Gov- 
ernment is not a party, but only if it 
is first established that the interests 
of national defense would thereby be 
served. 

In summaiy, "need-to-know” is a 
vital concept, and strict application 
of it to eve')^ release of classifie<l in- 
formation is absolutely essential. 
Arbitrary actions and parochial 
views, which result in denials of 
classified infoimation to parties who 
have established a reasonable need, 
are wasteful and dangerous. It all 
cases, a reasonable approach, leaning 
to approval in doubtful cases, is 
necessary to facilitate the Govern- 
ments business and the general na- 
tional interest in maintaining a 
viable, progressive national defense 
posture. 

Research Sub 
To Conduct Gulf 
Stream Study 

The world's largest non-military re- 
search submersible, Ben Franklin, 
will begin a month-long experimental 
cruise early in 1969 travelling along 
the Gulf Stream, from the tip of 
Florida a point off the Massachu- 
setts coast. 

Equipped and supported by the 
U.S, Naval Oceanographic Office, 
scientists will monitor the craft’s 
sensor systems during the undersea 
voyage. 

The experiment also calls for photo- 
graphing of the sea floor and its envi- 
ronment by a complex system of 
camera, sonar and closed circuit tele- 
vision equipment as the submersible is 
propelled northward by the current 

Included on the craft will be 
sensing devices designed to measure 
temperature, salinity, depth and pres- 
sure of water, irregularities in mag- 
netic field, light absorption of water, 
and the turbulence where two op- 
posing currents meet. 

The Ben Franklin is owned and op- 
erated by the Grumman Aircraft En- 
gineering Corp, but most of its 
equipment was provided by the Naval 
Oceanographic Office. 

Although the deep diving vehicle 
equipped with four 26-horsepower AC 
electric motors, the submersible wa 
designed to be propelled north ware 
along the Gulf Stream by the currep 
itself providing a noiseless enviroij 
ment for research and obseivation, » 
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Integrated Logistic Support 


Army Moves to 

“Design for Support” Attitude 


Ralph F. Thompson 


T he Army has moved from a solely 
^‘support the desig^u” posture to 
include a ^*desig-n for support'^ attitude 
in approaching the problem of estab- 
lishing viable integrated logistic sup- 
port (ILS). Under the new concept, 
functional activities and operatiianal 
elements ai*e coordinated under a 
four-pronged, disciplined management 
system. This total management system 
comprises a planning system, a series 
of procedural models, a data system, 
and a contract specification manual. 

Progress toward this altered ap- 
proach has been slow but consistent. 
The Army had considerable experi- 
ence in the application of ILS princi- 
ples even before DOD Directi\e 
4100.36, ‘^Development of Integrated 
Logistic Support for Systems and 
Equipments,*' was issued, A trial im- 
plementation on the M661 Truck 
(Gama Goat) of the Early Support 
Implementation Plan, prepared by the 
National Security Industrial Associa- 
tion (NSIA), contributed extensively 
to our background of practical experi- 
ence. As a direct result of this experi- 
ence on the Gama Goat, we very early 
became convinced that an adequate 
specification was required to establish 
necessary communication between the 
Army and the contractor. Much effort 
has been directed toward development 
of this specification. Also as a result 
of experience with the Gama Goat, we 
learned that the ILS “logistician** 
should participate in the “sign off’* 
approving engineering changes to the 
system. 

Rather than undertake a sequential 
description of progress, this article 
will discuss the Army’s approach to 


integrated logistic support within 
each of the following areas i 

• Organization. 

« Personnel. 

• Policies and procedures. 

• Support Management. 

• Specifications. 

« Maintenance documentation and 
analysis. 

• Test and demonstration, 

Organization 

The Army has followed the evolu- 
tionary approach to its organization 
for the planning of ILS. In the De- 
partment of the Army staff, the ob- 
vious element responsible for ILS is 
the Deputy Chief of Staff for Logis- 
tics (DCSLOG), Accordingly, Army 
policies and responsibilities for ILS 
are established by DCSLOG, Respon- 
sibilities for management are as- 
signed by Army Regulation 760-6, 
“Maintenance Support Planning ,** to 
each of the major Army field com- 
mands, These commands include, pri- 
marily, the U.S. Army Materiel Com- 
mand, The Surgeon General, the U.S. 
Army Strategic Communications 
Command, and the U.S. Army Secu- 
rity Agency. Using the Army Mate- 
riel Command (AMC) as typical, 
Figure 1 shows the command organi- 
zation, The ILS support planning 
function is assigned to the AMC Di- 
rector of Maintenance and, in turn, to 
the Support Division within the Di- 
rectorate. Other organizational ele- 
ments shown on the chart also partici- 
pate in ILS activities. 

While this organization appears to 
be satisfactory^ there can be little 


doubt, from current experience, tlial 
improvements in staffing and proce- 
dures are needed. Here, again, the 
evolutionary approach will be used tc 
orient methods and procedures tc 
achieve the long-range objectives of 
ILS. The Army has always recognized 
that design decisions may have a 
major affect on logistic vequirementa. 
To obtain simultaneous conaideraitoii 
of both support requirements and 
design decisions, the Army expects tc 
establish concepts and cliaracterisUcJ 
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which, when sufficiently defined, will 
exert a design influence favorable to 
the logistic requirements. Further- 
more, we are progressively achieving 
better recognition of the relationships 
of each functional organization re- 
sponsible for an element or aspect of 
logistic support. As these relation- 
ships become better defined, a better 
balance between them can be 
achieved. 

Finally, this same organization ex 
tends downward to the national 
maintenance points at AMC com- 
modity commands. These national 
maintenance points provide top level 
management of ILS planning for ma- 
teriel within their command, and are 
identified as the logisticians who per- 
fox'm in accordance with the leiiuire- 
ments of DOD Directive 4100,35. 

Personnel 

Like any other activity, ILS de- 
pends upon people to achieve its ob- 
jectives. The selection, assignment, 
training or orientation, and the moti- 
vation of the logisticians throughout 
the Army structure will continue to 
require serious consideration in the 
future. 

Fortunately, the Army has a 
training course abeady in being. The 
Maintainability Engineering Intern 
Training Program at the Logistics 
Intern Training Center, Red River 
Army Depot, Texarkana, Tex., was 
established to train graduate engi- 
neers in maintainability. These engi- 
neers are well qualified to assist in 
establishing logistic requirements to 
influence design in favor of maintain- 
ability and reliability. Recent study 
also indicates that this maintaina- 
bility training program can be con- 
densed and used to provide ILS 
training at the undergraduate level to 
the logisticians at our national 
maintenance points. We expect to 
combine our limited number of main- 
tainability engineers with the larger 
number of other (technical) logisti- 
cians to obtain effective ILS planning 
teams. 

Having recognized the engineering 
and technical skills required, let us 
see what further knowledge is ex- 
pected of the Army logistician in ILS. 
He has responsibility for administra- 
tive duties such as planning and man- 
agement of the ILS effort. He is re- 
sponsible for the support planning for 
a weapon system. He must under- 
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stand and be able to contribute signif- Policy and Procedures 

icantly to the weapon system program 

during each of its life-cycle phases, iLS policies and procedures are 
beginning with the concept phase and contained in a variety of Army regu- 
continiiing through contract definition lations and implementing directives 
and development. To be effective, he w^^er the umbrella of Army Reguln- 
must also understand the procedures 750-6, This regulation has re- 

and problems characteristic of sup- cently been changed as a result of lo- 
port in the operational phase. These gi^tic studies directed toward im- 
realilies of operations are not readily provement of the Army support plan- 
learned from the textbook or in the uing system, 

office. In addition, he needs an inti- Each major Army field command, 
mate knowledge of the missions and such as the Army Materiel Command, 
functions of each of the separate lo- has adapted Army Regulation 750-6 
gistic element managers within his or- for its own use. In addition, a pro- 
ganization. posed management system is being 

The Army has recognized the need prepared for publication in a series of 
to acquire these experienced people Department of the Army technical 
with the necessary administrative and manuals, which will provide guidance 
technical skills. To meet this need, to the logistician with respect to both 
training courses in maintenance man- procedures and techniques for imple- 
agement, logistic management, and men ting ILS. The purpose and scope 
project management are being ex- of these manuals are broad, Included 
panded and updated. are a management manual, a support 
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integration manual, a procedural 
guide, a maintenance engineering 
analysis data manual, and a contrac- 
tual procedures manual. These man- 
uals provide guidance for the develop- 
ment, acquisition, and use of total 
support for a system throughout its 
life cycle. 


Support Management 

Support management of ILS in the 
Army is performed through the ILS 
plan, including its elements. This doc- 
ument is a principal supporting plan 
to the project manager's master plan. 
In turn, the elements forming the 
composite ILS plan serve to integrate, 
coordinate and schedule progress 
among the various logistic manage- 
ment elements such as funding, acqui- 
sition, planning, distribution, training, 
data accumulation, and transportation. 


Specifications 

As mentioned earlier, the Army 
studied various approaches to con- 
tractual specification for ILS. Review 
and comments from industry were so- 
licited in two earlier approaches. Al- 
though it is not feasible to attempt a 
specification which could be used 


without modification on all systems in 
all commodity areas, it is expected 
that the proposed Army specification 
will enable satisfactory communica- 
tion with the contractor beginning 
with the request for proposal (RFP) , 
Essentially, this specification calls for 
the contractor to submit his recom- 
mended program for implementing 
ILS with certain Army input and con- 
trols. 

As the Army specification moves 
into its first series of contract appli- 
cations, its impact will be evaluated 
and necessary revisions will be made. 
We estimate that it will be at least 
two, possibly three, years before the 
specification package will be com- 
pleted and proven by contract nego- 
tiations. 

ILS must be the product of a sys- 
tems approach to support planning. 
There are no other choices of ap- 
proach when one considers the inter- 
dependencies that exist between ele- 
ments of the support system. It is not 
difficult to visualize the impact that 
total absence of repair parts, equip- 
ment publications, support equipment, 
or skilled personnel would have on 
materiel readiness in the field. It is, 


however, less obvious, but 
true, that actioni^ and doci«foiifi re- 
lated to development of ihoRO oSoimenti 
are mutually supporting' and intorde- 
pendent. 

Inherent in the systoniB appronrli ii 
the requirement for comp lot 
rate and timely data. Tho coHt of col- 
lecting, analyzing and reiric'ving data, 
and the volume of apace rtMpured to 
store this data are rccogiilvod aa 
major problems aaaocialed with Xhv 
development and acquiflitloii of 
modern materiel and support nyHloina, 
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Maintenance Documenfaflon 
and Analysis 

As an answer to these the 

Army is establishing a Main Iona nre 
Engineering Analysis Data pSyatf^rn 
(MEADS) (Figure 2). ThiH Byaloin 
will be automated when and to the 
degree feasible to obtain optimal late* 
gration of maintonanco ouKiimariaff 
and analysis data, 

Data required for lifo-cyclo roHtliig'i 
budget purposes; evaluation of Hiip- 
port alternatives; roll ability and 
maintainability apportion imnit and 
assessment; task, skill and manpower 
analysis; initial provisioning; oqiiii]- 
ment publications; or many 4 Nther 
support-related purposes muat ho ob- 
tained during tho development and 
production phases in progroKHlng 
grees of detail. Data to aalia ry 
these support planning requ Iran ion 
are interrelated and iniordopoitctpid^ 

. and any attempt to collect, fltor<' itncl 
analyze them separately and in do* 
pendently results in unno<*CHHary 
delays and costa. For example* Hf<s- 
cycle costing data, while intended pri- 
marily for procurement purposow* rrni- 
stitute a valuable input to tho oval- 
nation of maintenance support alter- 
natives. Similarly, initial proviRJnrifnfl' 
data and source data for oqulppient 
publications are both tracoablo to 
data derived from the task* skill and 
manpower analyses. 

The^ MEAD System is iniLCat«*d 
early m the development Ilfo of new 

equipment and 
extends through production and oarly 
operation. It will be capable of nc* 

equipment 

worn The Army Equipment UocordB 
^er compurJfion 
with developmental data and for 
maintenance engineering nnnlyniK 

conSn/' d-elopment ^ro^rJnZ 
maintenance anal ye in of 
the design drawings, and/or proto- , 
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GAMMA GOAT vehicle crosaeg diiTiciilt terrain. Army^s integrated logistic 
support plan was first used on this vehicle. 


type hardware or mock-ups, provides 
progressively more detailed data. The 
documentation is provided for each 
subsystem and maintainable compo- 
nent or assembly. The breakdown of 
data as it relates to functional com- 
ponents, z.e., engine, hydraulic system, 
armament system, etc,, permits anal- 
ysis and evaluation of each of these 
systems individually as well as in re- 
lation to total weapon system per- 
formance. 

The framework for documenting 
MEADS data consists of 10 work- 
sheets. The first four are input sheets 
and consist of: 

• An item maintenance summary 
sheet completed for the end item or 
materiel system, and for each level of 
the system breakdown for which 
maintenance requirements have been 
established. 

• An item maintenance support 
plan completed for each repairable 
item on the system, 

• A maintenance analysis summary, 
also completed for each repairable 
item in the system. 

• A maintenance task analysis 
sheet which is completed for each 
maintenance task associated with 
each repairable item. 

The remaining worksheets summa- 
rize the information for analysis pur- 
poses, and are derived from the data 
on the four input sheets. These sheets 
provide summaries of support equip- 
ment, training aids and devices, 
spares and repair parts, personnel 
and tx'aining, technical data and in- 
formation, and special facilities. 

The MEAD System is an important 
key to the attainment of effective in- 
tegrated support planning, It lends 
itself to the systems approach for 
support development by keeping the 
interrelationship of the support ele- 
ments and the end item visible 
through a central data system. Such a 
system should pi*ovide a cost advan- 
tage over piecemeal acquisition of 
support related data. 

Another facet of the systems engi- 
neering approach involves the need to 
effect meaningful design and logistic 
tradeoff actions. The systems ap- 
proach inherent in IDS offers the op- 
portunity for the designer and the 
ILS logistician to work together in 
seeking that approach to total system 
design which will result in optimum 
performance. It is through the injec- 
tion of logistic consideration into 
design tradeoffs that this alliance has 
its most beneficial impact. 


Perhaps the physical teardown, al- 
location and evaluation review is a 
unique facet of ILS in the Army. It is 
normally not combined with other 
formal Army reviews, The purpose of 
this nondestructive review is to ac- 
complish a maintenance analysis and 
evaluation of the end Item from a 
maintainability standpoint, to prepare 
and offer meaningful recommenda- 
tions for design changes, and to eval- 
uate the effectiveness of the necessary 
maintenance tools. This review is 
sponsored by AMC in coordination 
with the Army Combat Developments 
Command and the Continental Army 
Command. When incorporated in the 
contract, it becomes similar to a con- 
tractor demonstration of the system 
hardware and data, A coordinated 
maintenance allocation chart re- 
sulting from this review provides firm 
direction for further development of 
the maintenance test package, ^ re- 
quired to accompany the end item 
hardware provided for engineering 
tests and, subsequently, for service 
tests. 


Test and Demonstration 

Tlie Army considers that its aeries 
of acceptance tests, performed by an 
independent test agency, provide for 
satisfactory test and demonstration of 
the logistic support package. While 
the maintenance evaluation portion of 
these tests still requires improvement 
to test an entire package, increasing 
emphasis will be placed on this aspect 
in the future. Improved methods for 
stating, testing and demonstrating 
achievements against incentive clauses 
are also being developed. 

The Army believes that ILS is ap- 
plicable to almost all systems and 
equipment acquisitions. ILS in the 
Army is being formulated for^ the 
most complex systems, with provision 
for tailoring requirements to loss 
complex equipment. We have come a 
long way in the last four years. As we 
become progressively more involved in 
Ariny-industry communications re- 
garding ILS, we hope and expect to 
acquire even bettor methods for im- 
plementing it. 
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Defense Confracfing— 

The Problem of Distribution of Risk 


Speech by Lt Gen, CkarleB H, Ter- 
hune USAF, Vice Commmderf 
Air Force Systems Goynwand^ at the 
i968 Western B't'iofinff Gonfereyice on 
Government Contracts , San Fran- 
cisco, Calif* 

It is a great pl^'asure to be here 
today and to have the opportunity to 
talk to you and participate with you 
in a discussion of ^^contracting’^ and 
"distribution of risk/' a subject in 
which I am sure you are all very in- 
terested. In fact, this discussion, I am 
sure (before it is over) will resemble 
the description of the elephant by the 
five blind men — and I believe most of 
it will be based on honest differences 
of opinion or motivations. 

I am not a lawyer, I cannot share 
your most professional discussions, 
but I am vitally interested in the suc- 
cessful development of weapon sys- 
tems for the Air Force at maximum 
performance on a specific schedule — 
for a specifle price. I am sure all of 
you want the same things for the 
country; but, you have one or more 
added incentives; a reasonable profit 
and a good reputation to name two 
that enter my mind without much 
prompting. So, while we have the 
same objectives, we diverge a little on 
some of our motivations, and accom- 
modating these differences really 
highlights the basic problem we face 
in defining mutually acceptable con- 
tracts and risks. 

Development Risks 

I conclude, after looking at the 
risks of lining, man- 

ct defini- 
and total 

package procurement, that the funda- 
mental risk for both industry and the 
Government is technical risk asso- 
ciated with financial or cost risk. For 
the contractor, the concern is that the 
job will be more difficult than antici- 


pated, probably in iinexpected areas 
and, thei*efore, the cost will be higher 
and the profit lower — or that there 
may even be a loss. For the Govern- 
ment, the fear is that the perform- 
ance will be short, the schedule too 
long, or the cost will be overrun unac- 
ceptably. Alignment of interests in 
some fashion is imperative to at least 
minimize differences in motivation be- 
tween customer and supplier. 

I can recall only one risk-proof sit- 
uation, Si Peter became exasperated 
with the devil, one day, over some cost 
figures and threatened to sue. The 
devil merely laughed at Si Peter's 
threat— he was not exposed to risk — 
he knew there were no lawyers in 
heaven. 

In a recent discussion of our pro- 
curement processes, the subject of the 
first aviation contract ever awarded 
was mentioned — that with the Wright 
Brothers. It may interest you to know 
that document involved most of the 
basic risks which we discuss daily. 
Specification No. 486, dated Oct, 23, 
1907, requisitioned a totally new 
weapon system described as a "Flying 
Machine," It required bidders to 
submit, with their proposals: 

Drawings to scale, Statement of 
Speed for which it is designed, 
Statement of Total Surface Area 
of the Supporting Planes, State- 
ment of Total Weight, Description 
of the Engine which will be used 
for motive power, and the Ma- 
terial of which the Frame, Plane, 
and Propellers will be constructed. 

It even recognized the risk of data 
disclosure in a provision that stated, 
"Plans received will not be shown to 
other bidders.” I should mention the 
incentive risk provisions of this his- 
toric $24,000 contract. I quote: 

The flying machine should be de- 
signed to have a speed of at least 
40 miles per hour in still air, but 
bidders must submit quotations 
in their proposals for cost de- 
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pending upon the speed attained 
during the trial flight, according 
to the following scale. 

Forfy miles per hour was rated lOO 
percent of target price; 39 miles per 
hour, 90 percent; 38 miles per hour, 

80 percent; etc., down to 36 miles per ^ 
hour below wliich the plane would be 
rejected. Similarly, on the upward 
scale, 41 miles per hour was 110 per- 
cent; 42 miles per hour, 120 percent; 
on up to 44 miles per hour at 1*10 
percent of target price. This contract 
still represents an accepted method 
for asking the industrial community 
to share the performance riak of its 
products. 

Since the days of the flying ma- 
chine contract, many methods and 
procedures for acquiring systems 
have evolved. From time to time, per- 
formance, schedule, or cost have had 
varying degrees of emphasis. The risk 'j 
has been shared or shifted between 
the Government and industry, 
from cost plus a percentage of cost to 
fixed price. However our primary 
goal has always been to obtain the 
best technical performance possible. 

To achieve our goal of technical eX- • 
cellence, we have attempted to engage j 
all resources available both within ; 
Government and industry. We try to 
strike a balance on what we wont 
versus what we can get with reason- 
able risk — "risk” in the sense that we 
must have an effective product for na- 
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tioiml (lefenKe — (wp cannot always 
wait for the ultimate product). Also> 
we do feel a sense of responsibility on 
liow much I'isk we ask a contractor to 
assume. 

'Pho contraetm, too, is interested in 
liein^ associated with a now product. 
He would like it to be an exciting’ new 
product which would enhance his re- 
putation, but not at the expense of 
profit. So again each participant for 
ins own reasons, whatever they may 
bo, wants to reduce liis risk. It is for 
lhes<> reasons that management and 
procurement techniques have been (lo- 
ve loped to aid us in achieving our 
goal or reducing the risk in acquiring 
operational systems. 

Oevefopment Pfemning 

The emphasis which we have placed 
on development planning is relevant 
to the reduction of technical risk. 
This process has been termed ‘^con- 
cept formula tioii,” The objective of 
concept formulation is to pi'ovide a 
technical, economic and military basis 
for advocacy of new systems, or sup- 
porting equipment for improvement 
of Air li’orcG o]jerational rnpahiliiiea* 
Aetivitios includc^d are technology ap- 
plication studies; proposals for ad- 
vanced development — why demonstra- 
tion should he done now and not at 
some later date; and proposals for 
new systems, subsystems, or major 
modifications. Included in the last 
category are preliminary de.sign or 
tradeoff analyses to osialdish what is 
feasible. Emphasis is placed on how 
contract definition will he conducted, 
and how the management appi’oach 
and contract typos are selected. 

With the advanced engineering and 
science required today to design and 
produce a weapon system, W(5 believe 
the emphasis which we place on devel- 
opment planning has reduced the Gov- 
ernment’s and industry’s risk. We re- 
cognize the value of informing in- 
dustry of our plans for the future and 
hope industry, too, will perform more 
and bettor development planning, and 
include potential subcontractors in 
this “look-ahead. ’’ 

We Allocate Risk by 
Our Management Approach 

The selection of the program’s man- 
agement structure and type of con- 
tract is a key decision in distributing 
the risk for design and performance. 
As you know we use two primary 
management structures in acquiring 


weapon and support systems. One is 
the prime siihcoiilraetor relationship, 
where the prime contractor selects the 
subcontractors, performs the systems 
engineering, and issues the technical 
direction to the subcontractors. The 
Government here has a systems engi- 
neering role, but it is limited princi- 
pally to its relationship with the 
prime. 

The second management ariange- 
moni is the associate contractor struc- 
ture. This method was developed for 
the initial ballistic missile program. 
Here the Air Force selects the as- 
sociate contractors, and the Air Force 
(or another contractor) performs the 
role of system engineer and issues the 
technical direction. 

Recently, wg completed a compre- 
hensive study coiicenied with the 
management altematives available to 
the Air Force. It came as no .surprise 
that the industrial representatives in- 
terviewed prefer the prime subcon- 
tractor relationship. One of the rea- 
sons given was: *^The industrial or- 
ganization exercising systems engi- 
neering on subs has a counter balance 
of a prime contract with the Govern- 
ment. In conlrnsl, a Third party’ sys- 
tems engineering contractor has little 
or no counter balance to compromise 
his insistence on technical excelleneo.'’ 
I quote this because it alerted mo that 
wo must thoroughly und('rstand all 
motivations, and must be watchful of 
tho decision environment which we 
create in the system acquisition pro- 
cess, 

The sheer complexity of some of 
our development programs demands a 
technical conscience (x'opvesonting the 
Government), t.e., an intensive and 
detailed participation l)y either the 
Government or an objective “third 
party.” Tho Minuleman program il- 
lustrates this point. This program is 
large with a multitude of configura- 
tions, The threat (or at least our un- 
derstanding of tho threat) constantly 
changes. The state of the art con- 
tinues to advance — sometimes dra- 
matically, In I’esponse to the threat or 
tho technology opportunities, wo de- 
velop new components or subsystems 
and modify a fleet already in the field. 
Under these circumstances, it is not 
surprising that we, the Government, 
retain some of the responsibility for 
design and perfonnance in order to 
take advantage of unforeseen oppor- 
tunities, or to avoid undesirable deci- 
sions based on contractual incentives 
which are outmoded by events. 


An often expressed opinion is that 
system.s engineering and technical di- 
rection clauses are basically incom- 
patible with incentive contracts, in- 
compatible particularly with fixed 
price incentive contracts, which es- 
tablish the relative values of alterna- 
tives from which the contractor has 
the freedom to choose in making tra- 
deoff decisions. We have found that 
the use of contract incentives does not 
assure that the hardware producing 
contractor will share the same objec- 
tives as the Air Poree. Neither party 
can foresee all the technical difiicul- 
tios, technical advances, or changes to 
tha operational requirements which 
may occur in the course of a multi- 
year program. Thcj Govemment must 
participate to maintain a balance in 
schedule, cost and performance. The 
Air Force program manager must be 
held responsible for assuring that the 
best tradooiT decisions ai'e made 
within the incentive matrix. 

Our recent study of management 
alternatives confirmed that industry 
also does not believe that the Air 
Force can employ a “hands-off” policy 
and expect to acliicjve the beat opera- 
tional .system. Industry expects the 
Air Force to isolate technical defi- 
ciencies, to make tradeoff studies and, 
where necessary, to issue technical di- 
rection to correct the deficiencies or 
exploit the more attractive alterna- 
tives than may he open. Thus our se- 
lection of a management approach 
and procedures both influences, and is 
influenced by the technical risk in- 
volved. 

Contract Definition 

Practically all of our major systems 
must undergo contract definition 
before procc'eding into development 
and production. The basic objective of 
contract definition is to establish 
sound and achievable p erf or mane o 
specification.sj precisely define inter- 
faces among tho various elements of 
tho total system; and develop cred- 
itable schedules and costs suitable for 
firm, fixed-price contracting, or a 
fully structured incentive contract. 

The process of contract definition 
tends to bring the competitive pro- 
posals closer and closer together by 
tho very nature of the procedures in- 
volved in each step of tho process. 
Considerable effort is expended in tho 
evaluation process to examine tho 
soundness and logic of the prelimi- 
nary design submitted by each com- 


Defense Industry Bulletin 


9 



petitor to iiatihfy the requirement. 
Wmd tunnel tests are reviewed; com- 
puter runs are carefully examined; 
and all proposed subsystems are given 
detailed and careful scrutiny against 
established Government standards. 
The.se evaluation techniques are quite 
useful in providing an insight as to 
how well the contractor understands 
the system problem; the degree to 
which he has exercised ingenuity and 
resourcefulness in bringing to bear 
the proper technology for the solution 
of the problem; and finally, provide 
the basis for an assessment of the 
level of confidence that should be 
placed in the contractor's promise 
that he can meet the requirements es- 
tablished for the system in a timely 
and effective manner. 

The dilemma is that we do not con* 
tract for the detailed design of the 
system— and I don*t want to imply we 
should; how'ever, this means that the 
contractor has no obligation under his 
contractual commitment to proceed 
with the basic design concepts which 
he submitted. In fact, he is free to 
depart from his ideas, if necessary, to 
achieve the performance specifications 
of his contract, or (in his own in- 
terest) to seek a better balance in his 
incentive areas because part of his 
job turned out to be more difficult or 
different than anticipated. What this 
all means is that the superior design 
approach is non-contractual and not 
automatically achieved. 

On the other hand, we also recog- 
nize certain problems and risks for 
the contractor. Some of these prob- 
lems are; 

• Technical and performance re- 
quirements continue to change. 

• We may not go far enough in our 
evaluations to fully understand the 
technical risks ahead. 

• Delayed decisions undoubtedly 
cause severe management and 
funding problems for the contractors. 

• Subcontractors benefit little from 
the direct contract definition funding 
provided to the prime contractors. 

Tofal Package Experience 

ition is de* 

• i.L_ J t 


the other, but let me assure you this 
is a two-way street, and it is not clear 
to me who has the biggest club. In 
any event, we do not have the objec- 
tive in our contracting of putting 
people out of business. We must feel a 
sense of responsibility in identifying 
the risk we ask the contractor to 
assume. Sometimes this is particu- 
larly difficult, since we quite often ne- 
gotiate the contractor's proposals into 
the contract — ^not ours. In fact, I 
sometimes get the impression we are 
getting blamed for letting the con- 
tractor sign a contract which contains 
the performance he proposed. 

As you know, total package pro- 
curement contracting envisions that 
development, production and support 
requirements for a system be pro- 
cured under one contract Price and 
performance commitments are ob- 
tained during the contract definition 
phase. To date, all total package con- 
tracts have been fixed-price incentive. 

Our major objectives in total 
package procurement are to: 

• Inhibit ^'buy-in/' 

• Permit the Government to use 
competition more effectively. 

• Encourage industry to design for 
economic production, 

• Motivate the contractor to obtain 
supplies and services from the most 
efficient source, whether in-house or 
by subcontract. 

• Obtain long-term commitments 
leading to program stability and con- 
tinuity. 

• Enf ox'ce design discipline. 

• Encourage efficiency, 

• Better control changes. 

• Motivate the contractor to control 
cost. 

• Foster progx’am discipline on the 
part of both the contractor and the 
Government. 

Experience with the TPPC ap- 
proach has not yet carried through 
one complete cycle. Hesults to date il- 
lustrate that forces other than engi- 
neering and production affect the pro- 
ject either before or after the con- 
tract is signed— both in the Govern- 
ment and in the company. The results, 
as I see them — and I know I see them 
differently than industry, although I 
feel I know their objectives, too — have 
carried us toward the goal of en- 
joying the benefits of competition, but 
may have created other problems 
along the way. 


A Need for Adfusfmonf 1 

So, where <loes this leiiv.; ' 

What we need and miiNi niulimliy 
work to achieve, in my h , 

better balance betwoeii lUinru'Jnl 

risk and the risk of the tin- 

knowns. . ^ 

Improvements in the coiiLxnc't *0 
nition process can help furtln'i* ivfltics? 
the technical uncorlamtit's. 

Perhaps, lus some p(>oj)lo ^'OnU'ntl. 
contract definition (loos nf>t 
enough. Perhaps con true L tltTniiiticn 
should include some 
fabric«ntion (or prototyj^') 
for teat. Under these 
both the contractors and the <iOV('rn- 
ment could have inore credihir ^Infor- 
mation on which to baa<j 
resulting in fewer risks to hoLh. I how- 
ever, we must think thin nptit'n. 
through carefully. The fiiinl 

decision is delayed, the movo Ih'" 

competition becomes. Delay 
the risk to the competing Monrc**'^. Thp 
loser will have tied up coiiH.lcIt^i uljfo 
resources for a longer perienf of tinu' 
with limited pay-off. Wo also niunt dr- 
termine if the nation has the td'liith al 
resources to afford this redundiim^y- 
I believe that less drama tii" 
exist for rcdiieing tccliiiJCiil 11 **^ 
through more omphasis ot\ inde- 
pendent research and drvc^ojuiioilti 
advanced development, and 
improvement programs. Kiicli 
phaais would create a bott(‘r <in 

which to build our sy.sUun iMjiTuun- 
ance objectives. I beliovo wo VTV In 
waiting for a specific operation nl rt'- 
quiremeni before starling niont ad- 
vanced developments. 

Although I have mentiarircl hEfune 
problems associated with lb a coiiriqit 
of total package procnromcMit, oti Ual- 
ance I believe it has been an improvt!- 
ment and is valid. As applied Uj tho 
C-5, it is still appropriate for* future 
use. However, we bclievo that Hnnio 
changes are required to adapt \i lo 
the procurement of weapon iiu<{ HUp- 
port systems. 

A recent Air Force System b Cnin- 
mand study on total package prorur4"- 
ment concluded that even whnro the 
development did not introduce unac- 
ceptable technical risk for any 
element, the integration of n 
system could involve sufficient i'l«k to 
make the application of total packtige 
inappropriate. This finding is 
rily predicated on the mi.sgivJn^^r timt 
undue emphasis on cost and ccoxif»mic 
(Continued inside bacHc caver) 
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DOD Completes Plans for 
FY 1969 Expenditure Reductions 


The Defense Department has com- 
pleted plans under Project 693 to 
reduce FY 1969 expenditures by $3 
billion from budget estimates submit- 
ted January 1968. 

The Uevenue and Expenditures 
Control Act of 1968 requires a total 
expenditure reduction of $6 billion for 
the Federal Government. The De- 
fense Department share of this re- 
duction is $3 billion. 

Announcing the completion of Proj- 
ect 693 on December 10, then-Secre- 
tary of Defense Clark M. Clifford said 
a thorough review with the Military 
Departments and Defense Agencies 
was initiated in early June 1968 to 
identify areas in which FY 1969 ex- 
penditures could be reduced, under 
three principal guidelines: 

• The needs of our forces in South- 
east Asia were to be provided for 
fully, without exceptions, 

• The necessary reductions were 
to be accomplished in such a manner 
as to minimize their adverse effects 
on our overall military strength, 

• The programs and activities se- 
lected for reduction were to be ar- 
rived at cooperatively by the Services 
and the OSD staff, and all proposed 
changes involving forces and major 
weapon systems wei'e to be reviewed 
by the Joint Chiefs of Staff. When 
agreement could not be reached 
through this procedure, the issue was 
to be resolved by the Secretary and 
Deputy Secretary of Defense, 

Pinal determinations on all actions 
necessary to meet the Department's 
expenditure reduction objective could 
not be made until Congress completed 
action on the Defense authorization 
and appro pi’iati on s bills. However, a 
number of actions were taken eai’ly in 
order to obtain maximum advantage 
of the expenditure savings, and these 
were announced previously by the De- 
partment, These included; 

• Not to complete activation of 
the 6th Infantry Division, 


9 Inactivation of 63 Navy ships 
and seven Naval Air Squadrons. (The 
original announcement of BO ships 
and eight squadrons made Aug. 7 was 
subsequently revised to 63 ships and 
seven squadrons.) 

• Inactivation of 23 Nike Hercules 
firing sites, 

• Deactivation of seven F--101 
squadrons in the first quarter of this 
fiscal year instead of later, as pre- 
viously planned; and the stretch-out 
of F-lllA and FB-111 production 
schedules. 

• Early release from active duty 
of approximately 30,000 two-year 
Navy enlistees. 

• Reduction of about 2,400 civilian 
positions in employment levels at 
Navy laboratoi'ies. 

Amounts of the reductions made by 
the Services and the Defense Agen- 
cies to reach $3 billion in expenditure 
cuts for FY 1969 are shown in Figure 
1, Also included are the program 
changes of $5,7 billion in total obliga- 
tional authority which were required 
to obtain the FY 1969 $3 billion ex- 
penditure reductions, 

While the reductions have been 
made in all areas of DOD operations, 
the greatest cuts in the case of Army 
are in the logistical support area for 
supplies, spares and repair parts 
levels and equipment maintenance for 
non -Southeast Asia forces; reductions 
in equipment procurements for non- 


Southeast Asia forces consistent with 
minimum impact on readiness; and 
reductions in military construction 
programs. 

Major reductions in the Navy are in 
F-lllB aircraft procurement; opera- 
tional areas including ship and air- 
craft squadron inactivations, aircraft 
modification and rework, ship over- 
hauls, administration and logistic sup- 
port programs; equipment procure- 
ment for non-Southeast Asia forces; 
ship construction, military personnel 
and research and development pro- 
grams. 

In addition to unit inactivations and 
revised aircraft production schedules, 
the Air Force is reducing military 
and civilian manpower in support 
activities by 8,000 military and 8,000 
civilian spaces; has deferred initia- 
tion of expanded proficiency pay 
awards in five specialist fields; slowed 
development efforts in the Manned 
Orbiting Laboratory program and 
slightly delayed its initial launch; 
deleted or delayed a number of con- 
struction projects; and reduced or 
delayed a variety of research, devel- 
opment, test and evaluation programs. 

In OSD and the Defense Agencies, 
the major actions were reductions of 
not less than 3 percent in ad- 
ministrative areas, and reductiona in 
the procurement programs for com- 
puter equipment and inventory levels 
in the Defense Stock Fund, 
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1 EfUtors JV(pti}t This Article on ' military supply items aiul loj^i sties tics services, and eleven contract ad- 
the Pefense Supply. Agency services, by oliniiiiating overlapping ministration services regional organ i- 

I begins a series on the material and duplicating organizations, sys- zations. 

I and logistics commands of the ^ terns and procedures of the Military ^Staffing those activities arc 1,100 

i Defense Department, Future ’ Services, Consolidating thc.se respon- military iiersminel from all the Mili- 

f articles will describe the Military sibilities in USA has one overall ob- tary Services and over hVJKKi civilian 

^ Services* commands ami suheom- jeetive—eiToctive and timely logistics ]jersonnel, most of whom came to 

! mands, and subcommands of support of operating forces at the DSA from the three Military Deparl- 

1 DSA, lowest possible cost to the taxpayer, ments. 

i The mission is threefold: Supplies procured by DSA rnn«o 

• To provide wholesale supply sup- from fuel, food and clothing to Indus- 

port to the Defense Department and trial and construction cfjuijuncnt, The 

T he Defense Supply Agency (DSA) certain other specified government extent of its supply support opera- 

is a military department sUire agencies, tions is best illustrated by some basic 

with annual sales exceeding *$8.5 • To provide consolidated field con- slati.stics on DHA. 

billion dollars. tract administration services to the • DSA centrally manages some l.D 

The agency purcha.ses and distrib- entire Defense Department and the million items of the d million items in 

utes supplies and provides logistic National Aeronautics and Space Ad- the military ])art of the Federal 

services common to all of the Military ministration. Supply Catalog. 

Services. • To provide certain DOD-wide lo- • Inventory at the end of FV 1908 

It is my intention here to outline the gistics services and to administer or was about $3 billion, 
mission of the agency, its organiza- manage assigned logistics programs, • Issues or sales to customors 

tion and functions, to describe the These responsibilities are carried during FY 1968 totaled $3,8 billion. 

DSA management approach, and out by a complex of DSA facilities • Procurements for the same 

summarize our relationships with the located throughout the country. In ad- period exceeded $5,8 billion, including 

Military Services’ logistics systems. dition to the DSA headquarters lo- $1.5 billion in bulk fuel.s and liibri- 
The Defense Supply Agency was cated in Alexandria, Va,, there cants which were turned over directly 

created by the Secretary of Defense are six commodity-oriented supply to the Services and are not included 

in 1961 to increase efficiency of, and centers, eight depots or depot activi- in inventory or sales figures, 

reduce the cost of managing common ties, tlireo activities providing logis- • Over 90 percent of the requisi- 
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tions received from customers wore 
filled from available stock, and 82 
percent of these within the time speci- 
fied in the Uniform Materiel Move- 
ment Issue Priority System. 

Requisitions from DSA^s customers 
are processed at six Defense Supply 
Centers which procure the supplies. 
Five of these centers perform a full 
range of supply management func- 
tions. At these centers, supply de- 
mands are electronically processed 
against system-wide accountable re- 
cords. Financial accounting, billing 
and collecting are likewise central- 
ized. The sixth center, the Defense 
Fuel Supply Center, is primarily a 
purchasing activity, as inventories of 
bulk and solid fuels are not main- 
tained by DSA. 

Eleven depots comprise DSA^s Dis- 
tribution System. Seven of these are 
e a lied Principal Depots because we 
stock in them a wide range of DSA 
materiel. Two of these are co-located 
with Defense Supply Centers at Co- 
lumbus, Ohio, and Richmond, Va.; 
one IS the Army Depot at Atlanta, 
Ga. ; and the other four at Mechanics- 
burg, Pa.; Memphis, Tcnn.; Ogden, 
Utah; and Tracy, Calif, 

The remaining four are called Spe- 
cialized Support Depots. Two of these 
are specialized by commodity and are 
co-located with tlie Defense Electronic 
Supply Center at Dayton, Ohio, and 
the Defense Personnel Support Center 
at Pliiladelphia. And, finally, two are 
specialized by mission and are located 
at the Navy Supply Centers, Oakland 
and Norfolk in support of Navy's fieet 
and overseas units. 

We also have 10 direct supply sup- 
port points which support lai'ge 
volume users of specific commodities, 
such as metal bars and shapes used 
by naval shipyards and clothing for 
recruit training centers. 

The scope of logistical services pro- 
vided hy DSA cover not only the pur- 
chase, storage and issue pf materiel, 
but includes contract administration 
services. This element of the DSA 
mission is concorneJ with the admin- 
istration of contracts in the field after 
they have been awarded to contrac- 
tors. DSA provides contract adminis- 
tration services to the Defense De- 
partment and the National Aero- 
nautics and Space Administration 
(NASA). DSA contract administra- 
tion services encompass: 

• Security clearance of contractor 
plants and personnel. 


® Administration of contracts after 
their award by procurement ofiicers of 
the Services, DSA and NASA, 

• Production and progress re- 
porting. 

• Inspection and acceptance of ma- 
teriel and quality assurance. 

• Accounting for government-owned 
property furnished to contractors. 

® Payment to contractors for goods 
and services delivered. 

DSA's Contract Administration 
Services organization, which carries 
out these functions, consists of 11 De- 
fense Contract Administration Serv- 
ices Regions (DCASRs) throughout 
the United States and a central In- 
dustrial Security Clearance Office in 
Columbus, Ohio. (See article "DC AS 
Comes of Age" Defense Industry 
Bnlletinj May 1968, page 1.) 

At the end of FY 1968, DSA was 
administering some 268,000 prime and 
secondary contracts valued at over 
$50 billion. During the year over 
$20.6 billion worth of materiel was 
inspected and released for shipment, 
and some two million contractor in- 
voices were paid. 

In addition to supply and contract 
administration, the DSA mission in- 
cludes providing a number of logis- 
tical services and administration of 
several DOD-wide programs. These 
services and programs are : 

• The Federal Catalog program. 

• Defense material utilization and 
disposal programs, 

• Coordinated procurement pro- 
gram, 

• Management of receipt, storage, 
retrieval and issue of defense re- 
search and technical (locum en tali on, 
(See article, "Program and Services 
of the Defense Documentation 
Center," Defense Industry BnlletlUf 
April 1968, page 1.) 

• Management of defense-owned 
industrial plant equipment, 

• Design, development and mainte- 
nance of the military standard data 
systems procedures for requisitioning 
and issue, transaction reporting and 
accounting, materiel movement and 
transportation, supply system evalua- 
tion, and contract administration 
services. 

Having described its mission and 
how DSA is structured to carry out 
these objectives, I would like to out- 
line how the agency is managed. 


Management Must Respond 
to Variety of Demands 

The Director of the Defense Supply 
Agency re])orts directly to tlie Secre- 
tary of Defense. Certain guidance and 
direction come from the Assistant Se- 
cretaries of Defense (Installations 
and Logistics) and (Comptroller). 
Policy guidance on the defense tech- 
nical documentation function comes 
from the Director of Defense Re- 
search and Engineering. The As- 
sistant Secretary of Defense (Man- 
power and Reserve Affairs) gives 
guidanc(i in civilian and military per- 
sonnel matters. 

All of these offices require reports 
on a variety of matters, including in- 
ventory range and depth, supply per- 
formance, clianges to the Supply Ca- 
talog, and in what manner resources 
are allocated. For example, there are 
limits on the number of personnel who 
can bo hired, the amount of dollars 
whicli can he spent, and the extent of 
authority or exorcise of local judg- 
ments under certain circumstances, 

This division of responsibilities is 
not greatly different from other gov- 
ernment organizations. What distin- 
guishes DSA is that the agency is 
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purely a service organization, DSA 
exists only to provide supply and 
service support to the armed forces. 
Consequently, in addition to the 
"bosses" already mentioned, DSA has 
many more — its customers. Our res- 
ponsibility is to provide responsive, 
effective support to a wide variety of 
demands from a multitude of cus- 
tomers around the world. Thus, we 
have a number of "bosses" to satisfy. 

Its customers place requirements on 
DSA as a result of the military oper- 
ations tliey face. Frequently these re- 
quirements are not predictable. Conse- 
quently, DSA is not always able to 
respond as quickly and as positively 
as it would like. For example, DSA 
has recently been working out of a 
problem with repair parts for con- 
struction equipment, power gener- 
ating macliinery, and other equip- 
ment, which stems from not being in- 
formed of the need for those parts in 
time to procure them. 

Solution of these problems and re- 
sponses to changes in workload and 
program emphasis are management 
challenges of the first order. DSA 
managers must be skilled in many 
facets of military logistics, and 
flexible as well as responsive. They 
must be able to reorient and apply the 
work force in response to these 
changes. 


Infe 0 raf 0 d Support Functions 

A real management problem was 
posed to DSA early in its history— de- 
velop a single integrated system from 
the several systems inherited from the 
Military Services. Many customers 
wore, and still are, oriented to project 
or program management, which is de- 



TROPICAL COMBAT boots, one of 
the common use items bought by the 
DSA Defense Personnel Support 
Center. 


signed to insure maximum support of 
individual proje<!;ta or weapon sys- 
tems. Project management, however, 
is not desirable for controlling the 1.9 
million items which DSA manages, 
many of which are common to more 
than one end item or weapon system. 
Nor is project management desirable 
for the wide variety of DSA logistics 
services. 

Therefore, DSA needed other 
means of insuring that our basic sup- 
port mission would work, and had to 
design procedures to evaluate the per- 
forinance effectiveyiesa of our common 
support functions. Support objectives 
were clarified and, through a cost ef- 
fectiveness analysis of many alterna- 
tive organizational, functional and op- 
er«ating procedures, the present 
system was developed. Present proce- 
dures provide across-the-board sup- 
port for all the items required. This 
system might be called "process man- 
agement." We control the effective- 
ness of our operating procedures by 
evaluating the total logistics support 
process — instead of evaluating the 
support given individual items, 
weapon systems, or projects. 

Process management caused us to 
delve deeply into the various means of 
monitoring and evaluating manage- 
ment. DSA adopted a concept of 
strong, central policy guidance, direc- 
tion and control, and maximum decen- 
tralization of operating authority. In 
order to make such a system work 
effectively, DSA top management de- 
vised means to exercise control and at 
all times be informed of how policies 
are carried out, Uniform organiza- 
tional elements, staffing patterns and 
procedures were installed in the field 
activities. Reporting, data processing, 
and management information systems 
were standai’dized. These standard- 
ized systems permit DSA to divide the 
total logistics support mission into 
identifiable and manageable seg- 
ments, to coordinate and summarize 
millions of individual transactions, 
and to automatically provide every 
level of DSA field and headquarters 
management with the precise data 
needed for effective and timely deci- 
sion making. Simply stated, these 
standardized systems and procedures 
enable the man at the top to concen- 
trate on management — to assure that 
thousands of things come out right at 
the other end. They make it possible 
to operate as a highly centralized or- 
ganization. 


Resource Managemenf System 

To complement and support this 
centralized procedural system, we 
have an executive communications, 
review and analysis system which 
communicates problem areas to the 
Director without delay as these mani- 
fest themselves. 

By establishing specific goals or key 
indicators of performance for each 
supply process, DSA insures that top 
management is apprised, on a timely 
basis, of the status of all ita opDra- 
tions. Consequently, top management 
can make rapid evaluation of each 
supply process. The system also pro- 
vides the basis for formal manage- 
ment of resources and workload 
through the DSA programming and 
budgeting system. This system, which 
is similar to those used in the Mili- 
tary Departments and other govern- 
ment agencies, integrates program- 
ming, budgeting, manpower, ac- 
counting, and performance evaluation, 
and permits us to cost out the supply 
processes or functions, no matter 
where they are performed in the 
agency. 

To insure maximum communication 
among the various levels of manage- 
ment, and to permit maximum man* 
agement by exception, DSA uses a 
Resource Management System com- 
posed of a series of subsystems. 

The first subsystem relates pro- 
gramming and budgeting. It is the 
means by which workload forecasts 
and resource requirements are set for 
each functional program area. Work- 
loads developed through this systeirij 
when equated to resource require- 
ments, become the basis for the 
annual financial plan and staffing pro- 
grams established for each field ac- 
tivity. Performance appraisal com- 
pares actual program performance 
and resource consumption with 
annual forecasts and objectives to de- 
termine any need to reapportion or 
reallocate resources. 

The subsystem for cost accounting 
is related to the DOD program budget 
system through common functional 
classification structure. Cost ac- 
counting provides manpower and 
cost-expense data reflecting the 
manner in which available personnel 
and dollar resources are applied and 
consumed. 

The management information sub- 
system is the prime medium for re- 
porting progress to the Director* 
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Through recurring management re- 
ports, it provides basic data on oper- 
ating program results. This sub- 
system accumulates manpower, cost 
and performance data which are de- 
posited in a mechanized central data 
bank. This data bank is the source of 
most of the management data used in 
our program performance evaluation. 

Performance evaluation reports are 
one of the prime management tools 
used at DSA headquarters. This sub- 
system evaluates resource use in rela- 
tion to operating results by com- 
paring actual performance with sta- 
tistical or engineered standards, It 
alerts us to changing conditions which 
may require reapportionment of 
available manpower and funds. It 
provides timely and factual informa- 
tion for continual ‘Tracking*’ and ap- 
praising how efficiently and effectively 
available manpower and financial re- 
sources are being used to accomplish 
some 76 different logistics functions. 

Command Objectives Program 

Complementing the Resource Man- 
agement System is another manage- 
ment system, the Command Objectives 
Program, which has substantially 
aided DSA management. The Com- 
mand Objectives Program identifies 
those areas which warrant special 
management effort, reaching into vir- 
tually every corner of DSA activities, 

The Command Objectives Program 
is, by concept and design, action oi'- 
iented. Once an objective is estab- 
lished, primary actions required to 
attain that objective are listed and 
broken down into secondary actions, 
with specific dates set for accomplish- 
ment of each action, 

These are called Headquarters “Do 
List Items.” Every 90 days I person- 
ally review each “Do List Item** with 
the executive director concerned, 
along with responsible action officers 
assigned to accomplish or coordinate 
the action. During these reviews, 
which are informal give-and-take ses- 
sions, we determine, and attempt to 
resolve, problem areas. 

The DSA Command Objectives Pi’o- 
gram places maximum emphasis on 
identifying the main jobs to be done, 
on establishing a timetable for com- 
pleting all actions, on determining 
who is to take action, and on keeping 
performance factors in sharp focus so 
til at manrgement can react with 
timely, responsive decisions. 


In addition to the Resource Man- 
agement System and the Command 
Objectives Program, the operations 
control “loop** is closed by the man- 
agement review system. Through this 
system top management can critically 
review the results of its operations. 
These reviews are the forums for col- 
lective consideration of actual or po- 
tential problems. Several different 
management techniques are used to 
follow up on performance and im- 
prove agency communications. 

For example, there are weekly 
meetings between the Dmector and 
the principal DSA staff. Each month 
DSA *8 Comptroller presents a per- 
formance evaluation of the entire 
agency. Also, every month one 
meeting includes a general intelli- 
gence summary by a representative of 
the Defense Intelligence Agency, This 
keeps the senior staff and the Director 
abreast of world developments which 
may impact on DSA support of the 
Military Services. 

Conferences attended by com- 
manders of the major field activities 
are held bi-monthly. Once a year a 
threc-day conference is held with field 
commanders and headquarters prin- 
cipal staff members for a deep and 
thorough review of the agency*s oper- 
ations, 

DSA semi-annual staff reviews 
usually last three days, and provide 
the Director with an in-depth review 
of current and pending staff action. 

Weekly Highlight Reports summa- 
rizing events througliout the agency 
are routed to all staff elements ; they 
provide field commanders and staff of- 
ficers an additional channel for in- 
formal reports of general interest. 

Inspector General reports provide 
information and recommendations 
concerning efficiency, effectiveness, 
economy, morale and discipline within 
the headquarters and field activities. 
Auditor Genei'al reports, which are 
similar to Inspectox' General reports 
in that they ax'e made by a non-oper- 
ating official responsible only to the 
Director, are our internal audit pro- 
cess. Those reports help me assiu’e 
that management conix'ols, at all 
levels of our operations, ai'e adequate, 
effective and properly applied. 

This arx’ay of management infor- 
mation, analysis and evaluation of 
DSA*s diversified operations provides 
the Director necessary information on 
all facets of DSA perfox'mance and 


goes a long way towax'd avoiding 
unwelcome surprises. 

Transportation Management 

To this point, this article has dealt 
with the broad aspects of DSA man- 
agement. Let us now focus attention 
on a pai'ticular functional area — 
transpoi'tation management. 

The traffic management role of 
DSA IS to insure that mateidel is de- 
livered to the proper destination at 
the required time, in good condition, 
and at the lowest reasonable cost. 

Within the Defense Department lo- 
gistics systems, DSA is responsible 
for the first and second destination 
movement of supplies which it man- 
ages. First destination responsibility 
concerns the movement of materiel 
from the producer into the DSA dis- 
tribution system. Second, DSA moves 
the materiel from storage or distribu- 
tion points to the military customer, 
Dix’ect vendor deliveries are made 
whenever feasible and timely. 

To carry out its task, DSA main- 
tains the closest working relationship 
with the Military Traffic Management 
and Terminal Service (MTMTS). 
MTMTS, under the Department of 
the Army, provides a traffic manage- 
ment service in the continental United 
States to all Military Departments 
(an inter-Service arrangement paral- 
leled by the Military Sea Transport 
Service under the Navy and the Mili 
tary Airlift Command under the Air 
Force), DSA receives information on 
more than a quarter million MTMTS 
traffic management actions annually 
and has become its largest customer, 

Actually, DSA must do business 
with the transportation systems of al 
the Military Services, Each Service 
has its own system to meet its parti 
cular transportation needs. The DSi^ 
mission is to put the supplies th 
Service specifies into its transporta 
tion system. To do so, DSA must un 
derstand the Services* transportatioi 
systems and reflect the needs of th 
Services in planning DSA opex^atiom 
Also, DSA must stay abreast of devel 
opments in each Service, and mak 
maximum use of advances in the! 
technology, 

The agency*s traffic managemen 
and transportation activities are ex ter 
sive. In a single month, DSA bandit 
14,500 truckloads and 3,500 railcai 
of materiel. This represents aboi 
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86|000 short tons in and 111,000 short 
tons out of the system each month, 
and involves the processing of some 

27.000 bills of lading for inbound and 

62.000 for outbound shipments 
monthly, In FY 1968, the depots re- 
ceived 1,3 million short tons of sup- 
plies in 89,000 truckloads and 28,000 
railcar loads. In addition, depots re- 
ceived approximately 436,000 parcel 
post shipments, During FY 196S, 
depots shipped 1.5 million short tons 
of supplies in 133,000 truckloads and 
railcar loads, and sent 8,7 million 
parcel post shipments. Second desti- 
nation transportation cost $63.4 mil- 
lion in FY 1968. 

The DSA Defense Contract Admin- 
istration Services (DCAS) has within 
its organization a transportation 
entity to manage that part of the pro- 
curement function. DCAS issues half 
a million government bills of lading 
(GBL) a year via all modes of trans- 
portation. 

One innovation in the DCAS trans- 
portation function illustrates the fact, 
earlier mentioned, that DSA utilizes 
techniques of each of the Military 
Services, Under a technique borrowed 
from the Air Force, a DCAS field rep- 
resentative will evaluate a contrac- 
tor's traffic management capability 
and place blocks of signed GBLs with 
him. Thereafter, the contractor him- 
self completes and executes the GBL 
and, in many cases, deals directly 
with MTMTS for specific routings. 
Generally, where loads do not require 
dealing with MTMTS, the contractor 
selects commercial shipping routes. 

In another innovation, DCAS has 
successfully service-tested the mech- 
anization of the GBL register and 
can extract data heretofore not avail- 
able. That data gives a clear picture 
of the distribution of tonnage by 
mode, weight and cost into various 
destinations. From such data, DSA 
managers can plan consolidation, con- 
tainerization 
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points consistent with consumption 
pattern.^. Slow-moving, insurance- type 
items and high-value items are posi- 
tioned at the fewest number of loca- 
tions consistent with known user 
needs. Items requiring special storage 
conditions are positioned at locations 
having the needed capability. 

Positioning of stocks has received 
considerable attention lately. The sit- 
uation in Southeast Asia focused at- 
tention on the fact that our logistics 
system had been deliberately oriented 
toward Europe. About 69 percent of 
the deliveries are presently made to 
customers in the Pacific area. With 
the majority of DSA depots located 
east of the Mississippi River, we do 
not have sufficient open and covered 
storage in the general area of West 
Coast terminals. However, before 
starting a crash program to build or 
lease additional space, we considered 
the transportation aspects of the 
problem. We found that customers 
could be supported from the eastern 
depots with no appreciable increase in 
transit time, and with some lower ov- 
erall costs to the Government. Overall 
cost covers the total transportation 
bill-inland freight, port handling 
charges, ocean carriage and discharge 
costs-“to move a shipment by various 
routings from the contractor's plant 
or defense depot to the oversea cus- 
tomer. Some commodities can be 
shipped to Southeast Asia from East 
Coast porta at a lower overall cost 
than shipping across country to an 
ocean terminal on the Pacific coast. 

The lowest overall cost can also be 
considered for air shipments. In view 
of the size and speed of present cargo 
aircraft, and the imminent introduc- 
tion of the C-6A into the defense in- 
ventory, selection of a departure 
airfield in the United States closest to 
the overseas customer is no longer a 
major consideration. 

Last year, DSA started a uniform 
shipment plan to achieve two major 
operational improvements, First, 
transportation knowledge is put to 
work at the beginning of the shipment 
planning cycle and, second, artificial 
constraints on shipment consolidation 
were abolished. 

Keeping up with new innovations, 
DSA use of intermodal containers is 
rapidly increasing. These containers 
can be transported over the road on 
wheeled frames, by rail on flatcars, 
and aboard ship, either on deck or in 
specially designed hatch space. De- 


pending on design, containers can be 
used for a variety of cargoes, 
eluding liquids and refrigerated per- 
ishables. 

Reduced handling, pilferage, spoil- 
age and damage in container ahipnionts 
contribute to greater efficiency over 
conventional methods. Off-loading 
time is reduced. Perishable foods, 
which are not suitable for conven- 
tional methods, can be shipped over- 
seas in containers. For example, our 
fighting men In Vietnam have enjoyed 
tons of fresh sweet corn which was 
transported in refrigerated con- 
tainers, 

DSA is also prepared to meet var- 
ious transportation emergencies, 
ranging from regional labor-manage- 
ment disputes to general nuclear war 
and the imposition of government con- 
trols over civil transport. During the 
planning phase, DSA participation 
has been primarily with Defense De- 
partment offices. DSA will establish 
close coordination with other Federal 
agencies and carrier associations. 

One more transportation subject 
brings us full cycle, back to the DSA 
mission stated at the beginning of 
this article. We are constantly aware 
that everything we do must contribute 
to putting needed supplies in the 
hands of the user, when, where, and 
how he wants them. Consequently 
DSA has systems and procedures to 
evaluate how well we are doing the 
job. 

A traffic management quality assur- 
ance program has been developed and 
implemented — the Military Supply 
and Transportation Evaluation Proce- 
dures (MILSTEP). This system 
measures total pipeline reaction time, 
point-to-point and carrier perform- 
ance reports. A central data collection 
point receives intransit data for each 
GBL and for each shipment unit 
moving overseas. A central processing 
point matches these intransit data 
with supply item information and 
produces total pipeline reports, 

The purpose of MILSTEP is two- 
fold. First, it insures that the supply 
and traffic management operations at 
our centers and depots meet the 
standards set for them. Second, it as- 
sures that these services are provided 
as economically as possible. As we 
find weak points, necessary corrective 
steps will be taken, 
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Improved Purchasing Techniques 

The overview of DSA management 
which I have here presented would be 
incomplete without mention of the in- 
tense management attention being 
given to improvement of purchasing 
techniques. 

Many readers are aware of the 
wide press coverage given last spring 
to some examples of poor buys by 
DSA and other elements of the De- 
fense Department. Needless to say, a 
great deal of management effort has 
been expended to detennine the inci- 
dence of overpricing and its causes, 
and to correct deficiencies. 

Before going into specifics, some 
statistics will, hopefully, put the 
problem into perspective. In FY 1968 
DSA executed about 848,000 indi- 
vidual purchase actions, totalling 
about ?5.3 billion. About one-third of 
these were largo buys (over $2,600), 
accounting for about 94.6 percent of 
the dollars. Problems in this area 
were minimal, largely because of the 
intensive management attention ap- 
plied to big dollar buys. Small buys, 
under $2,600, reached a surprising 
total of over $289.4 million, and en- 
compassed over 697,000 transactions 
averaging about $48 each. 

By using statistical sampling tech- 
niques, we found during PY 1967 that 
approximately 94 percent of our small 
purchases met very strict criteria and 
were reasonably priced. We applied a 
similar sampling technique to the 
three months ending January 1968 
and found that improvement efforts 
had paid off. Overpriced purchases 
had been reduced by about two-thirds, 
so that only some 2 percent remained 
susceptible to overpidcing. 

During the past two years DSA 
managers have devoted primary ef- 
foHs to responsive support of the mil- 
itary forces operating in or assigned 
to Southeast Asia. Under the Vietnam 
buildup, DSA^s small purchase work- 
load doubled at many purchasing of- 
fices and the number of urgent orders 
increased sharply. Many new junior 
buyers were hired, and it became ne- 
cessary to place considerable responsi- 
bility on them even though time did 
not permit thorough training. In addi- 
tion, some buying offices have experi- 
enced a 60 percent turnover of per- 
sonnel in the last three years, with 
the heaviest losses among trained 
buyers. Nevertheless, grossly over- 
priced purchases are not typical of 
DSA small purchase operations. 


Examination of the causes showed 
no paucity of sound policy nor lack of 
techniques for making good pur- 
chases. The greatest shortfall was in 
providing buyers with adequate tech- 
nical information and adequate 
training and supervision. 

Although all the problems have not 
been fully solved, improvements have 
been made. Quality of personnel has 
been improved by upgrading their 
training, pay and guidance. Conli ac- 
tors^ pricing policies are scrutinized 
more closely. Better item data is ob- 
tained. Paper flow is being reduced by 
increased automation in the pur- 
chasing function. 

In a memorandum issued to the 
Military Services and DSA on the se- 
lection of responsible contractors, the 
Secretary of Defense reemphasized 
the importance of selecting only fully 
qualified sources, In keeping with this 
direction, we continue to improve tech- 
niques for screening potential sup- 
pliers. For example, DSA has recently 
installed a contractor experience list, 
which includes names of those contrac- 
tors whose performance has been loss 
than satisfactory. These firms are not 
excluded from bidding, but before a 
contract is awarded to one of these 
firms, the contracting officer is alerted 
to the need for detailed review and 
evaluation, including a pre-award 


suiwey of the finn. In addition, pro- 
curement regulations now define more 
precisely the circumstances under 
which pre- award surveys will be per- 
formed and the depth of the surveys 
in determining production, quality 
and financial capabilities. Regulations 
also establish standards to be met if a 
pre-award survey is not to be made. 
This involves full justification for 
waiver of the suiwey, as well as 
higher level management review of 
high-dollar-value awards. This added 
guidance should more rigidly safe- 
guard against awards to marginal 
producers. 

The military operations in South- 
east Asia have provided a most severe 
test of the concept on which DSA was 
founded, and of its logistics manage- 
ment policies and procedures. DSA 
managers and personnel are acutely 
aware of our position in the logistics 
support picture : our customers 
depend solely on us for service — there 
is no other source. This sense of mili- 
tary urgency permeates the headquar- 
ters and field activities, and wo arc 
constantly seeking better ways to res- 
pond to our customers’ changing 
needs, 

There is a continuing need for man- 
agement improvements. This chal- 
lenges every manager at every level 
of DSA operations. 



TRANSFER TERMINAL of Eastern Area MTMTS, through which Defeni 
Supply Agency ships supplies to its customers. 
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Item Management 
n the Defense Supply Agency 


^ he Defense Supply Agency is the 
logical result of an evolutionary 
n-ocess by Avlnch the Defense Depart- 
lent has applied the concept of inte- 
I’ated management in the area of 
ommon support of supplies and serv- 
"es. 

"Single Manager” agencies estah- 
shed within the Military Depart- 
lents, at the direction of the Secre- 
\vy of Defense, starling in 1956, re- 
uced supply inventories and oper- 
ting costs, while maintaining offec- 
VG support of the Army, Navy, Air 
orce and Marine Corps. 

After a survey of their aecomplish- 
lents and the possible extension of 
itegmted management into other 
rcas, conducted by the Office of the 
ecretary of Defense and the Military 
epartments in 1961, the Secretary of 
efense announced on Aug. 31, 1961, 
iat the Defense Supply Agency 
ISA) would be established to 
lanage the procurement and d is tri bo- 
on of common supplies and to per- 
u’m related services. 

DSA is the consolidated wholesaler 
►r assigned items of supply, and dis- 
ibutes from the depot level in the 
nited States. It supports Air Force 
id Army installations world-wide, 
le Military Services determine gross 
quirements and, with the Joint 
liefs of Staff, establish priorities. 
>A computes net requirements, pro- 
res supplies from commercial 
uicos, and sells to the Services at 
st plus surcharge for transporta- 
>n. Reimbursement from customers 
denishes the DSA Stock Fund. It is 
is fund which provides the working 
pital for DSA procurement actions. 
Material mission assignments are 
ule to DSA by the Ofiiee of the Sec- 
tary of Defense (Installations and 
istics) [(OASD (I&L)] on Fed- 
il Supply Class (FSC) basis within 
fined commodity groupings. These 
nmodity groupings are medical, 
Dsistence, clothing, electronics, con- 
'uction, industrial, chemical and 
leral supplies. In the medical, sub- 
tence and clothing commodities, all 
ms in the attendent classes are as- 


signed to DSA for integrated man- 
agement. In the remaining commodi- 
ties, items are selected for aasigTiment 
to integrated management by DSA 
through a process known as Item 
Management Coding, 

Item Management Coding (IMG) is 
a process by which all items, having 
been assigned Federal Stock Numbers 
and classified in DSA-assigned 
classes, must be reviewed against 
criteria established by OASD (I&L) 
for determination as to whether the 
individual items will be retained for 
Service management by the Service 
introducing the item, or will be sub- 
ject to integrated management by 
DSA, From 1962 to 1964, item man- 
agement coding was performed under 
a rather general criteria which re- 
sulted in a high percentage of items 
in DSA-assigned classes remaining 
under Military Service management. 

In March 1964, OASD (I&L) estab- 
lislied a study by DSA and the Mili- 
tary Sei vices to identify problems as- 
sociated with the interpretation and 
application of existing criteria, and 
the development of a more definitive 
set of criteria capable of uniform ap- 
plication by all DOD coding activities. 
This study was completed in Nov- 
ember 1964, and the new criteria were 
approved by the Defense Materiel 
Council in April 1066. The revised 
criteria provided that major end 
items, depot repairables, design/engi- 
neering/source controlled items be re- 
tained for Service management, and 
that standard repair parts and con- 
sumable type secondary items be as- 
signed for integrated management by 
DSA. 

With the approval and promulga- 
tion of the new criteria, OASD (I&L) 
directed application to all items which 
had been previously coded for Service 
management, as well as to all new 
items entering the DOD system in 
DSA-assigned FSCs» This review and 
application of the new criteria be- 
came known as the Retroactive IMC 
Program. 

The Retroactive IMC Program was 
scheduled to begin July 1, 1966, and to 


be completwl Dec, 31, 1967, an<l 
included the review of 975,000 items, 
The result was that 535,000 items 
were coded for integrated manage' 
inent by DSA. At the close of FY 
1968, the DSA integrated manage- 
ment package totaled 
items, approximately 80 percent cf 
the total items in the 286 DSA-as- 
signed clas.ses. In addition, Uiore has 
been an average of approx I matelj 
60,000 new items per year introtluced 
into the DOD system by the Militarj 
Services and coded by DSA manage- 
ment, plus approximately 60,000 nc\^ 
items as a result of provisioning. Thi 
is considered normal item gi'Owlf 
under present conditions. 

While the new item growth con 
tinues, a companion program, the In 
active Item Review Program, is ii 
effect which influences the DSA iten 
management package and tends b 
maintain it relatively stable. Undo 
the procedures of this program, al 
items which have been managed b; 
DSA for a period of 21 months as ; 
re.sult of IMC or for 36 months as i 
result of provisioning, without 
demand, are referred to the uslnj 
Service for review, pursuant to el i nil 
nation of the items as no longer re 
quired to .support Military Soi'vicei 
programs. It is anticipated that tlii 
program will result in the oriminatio 
of 100,000 plus items annually fron 
DSA management during the nex 
several years. 

The method of management varic 
with commodities and among specif 
items. Basic policy is to apply inan 
agement techniques which will be rc 
sponsive to requirements of the Mill 
tary Services under the Uniform Ala 
teriel Movement and Issue Priorit; 
Systems, with maximum efficiency an 
economy. The methods of managemen 
applied to DSA-managed items rang 
from those which are centrally pre 
cured, stocked and issued; to thos 
which are procured centrally fo 
direct delivery to customers; and t 
those which are designated for locfi 
purchase by the requiring activitj 
Criteria have been established for us 
by the Defense Supply Centers in dc 
termination of the appropriat 
method of management to be applic 
to items under their management. 

The concept of integrated manage 
ment of common supplies by DSi 
continues to progress and is recog 
nized as an efficient management cor 
cept in military supply logistics. 
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Research Reports 

Organizations registered for 
service may obtain microfiche cop- 
ies of these documents without 
charge fiom; 

Defense Documentation Center 
Cameron Station 
Alexandria^ Va. 22314 
All organizations may purchase 
microfiche copies (65(^,) or full- 
size copies ($3) of the documents 
(unless otherwise indicated) fromj 
Clearinghouse for Federal and 
Scientific Information 
Department of Commerce 
Springfield, Va. 22151 

Optical or Graphic Information 
Processing (Information Sciences 
Series). Defense Docnmenlation 
Center, Alexandria, Va., Sept 1968, 
229 p. Order No, AD-^674 02B. 

A Review of Research in Microine- 
chanics of Composite Media. Air 
Force Materials Laboratory, Wright- 
Patterson AFD, Ohio, March 1968, 20 
p. Order No. AD-669 069. 

A Feasibility Study of the Applica- 
tion of Amorphous Semiconductors to 
Radiation Hardening of Klectronic 
Systems. Picatinny Arsenal, Dover, 
N.J., June 1968, 101 p, Order No. 
AD-670 949. 

Human Factors/ Dio medical Safety 
Considerations for Neodymium 
Lasers, Air Proving Ground Center, 
Eglin AFB, Fla., June 1968, 26 p. 
Order No. AD-671 993. 

Frequency-Shift Keying Laser 
Communication Studies, Army Elec- 
tronics Command, Fort Monmouth, 
N.J., April 1968, 144 p. Order No. 
AD-671 596. 

The Arc Heater Thermal Jet 
Engine. Ofiice of Aerospace Research, 
HoRoman AFB, N.M,, March 1968, 78 
p. Order No. AD-671 601. 

A Decision Theory Approach to Ac- 
ceptance Testing. Naval Missile 
Center, Point Mugu, Calif., Jan. 1968, 
36 p, Order No. AD-665 029. 

A Method for Computing Lower 
Confidence Limits on System Relia- 
bility Using Component Failure Data 
With Unequal Sample Sizes. Naval 
Postgraduate School, Monterey, 
Calif., June 1968, 28 p. Order No, 
AD-672 322, 
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Tranformation for Statistical Dis- 
tribution Approximately Normal But 
of Finite Sample Range. Naval Un- 
dersea Wai'fare Center, San Diego, 
Calif., Oct. 1967, 67 p. Order No, 
AD-671 804. 

Elementary Indefinite Integi ation 
Theory for the Computer. Naval 
Weapons Laboratory, Dahlgren, Va., 
April 1968. 42 p. Order No, AD-G?! 
829. 

Thermal Degradation of Polyvinyli- 
dene Fluoride and Polyvinyl Fluoride 
by Oven Pyrolysis. Army Natick Lab- 
oratories, Natick, Mass., July 1968, 50 
p. Order No. AD-672 609. 

Ultrasonic Probing of Plastic 
Waves. Army Ballistic Research Lab- 
oratory, Aberdeen Proving Ground, 
Md., May 1968, .38 p. Order No. 
AD-672 068. 


GOVERNMENT PRINTING i 
OFFICE PUBLICATIONS | 

■ ' ■ , ' I 

Those publications may bo pur- ' 
chased at (he prices indicutod * 
from i 

Super hUendcn( of Documents 
CLS. Government Printing Olfice 
Washington, D.C. 20402, 


DOD In-House Value Engineering 
Conference, Proceedings, Vol. 1, Pre- 
sents proceedings of DOD In-House 
Value Engineering Course held Sopt. 
12-14, 1967, in Washington, D.C, The 
volume contains all Management Ad- 
dresses m the order developed. 1968, 
169 p il. D 1.2:V24/ v. 1 $1 
Principles and Applications of 
Value Engineering. Contains funda- 
mentals of the Value Engineering 
method and a familiarization with 
some of the supplementary material 
necessary in its application. Also pro- 
vides useful reference material for 
working value engineers and value 
engineering program managers. 1968. 
327 p. il. D l.G/2:V24v,l $2 
Defense Communications Systems 
Engineering-Installation Standards 
Manual, Change 7, April 2, 1968. Con- 
tains changes to the DCS Engineering 
Installation Standards Manual. 1968. 
484 p. il. D 5.104; 830^-176-i/ch 7 
$2.60 



Economic Analysis and Military 
Resource Allocation. Gives primary 
a lien lion to the environment and the 
requirements for the application of 
economic analytical techniques within 
the Army Department. 1968. 182 p. il., 
4 tab. D 1012:Ec 7. $1.25. 

Man’s Geographical Environment — 
Its Study From Space, A Report to 
the Administrator of ESS A. This 
report is the result of a request by 
the Administrator of the Environ- 
mental Science Services Administra- 
tion to explore the potential uses of 
future space platforms, both manned 
and unmanned, for the environmental 
sciences. 1068. 132 p. il. C 62.2:G29/2 
$ 2 . 

Pavement Evaluation Data for 
Naval and Marine Coipa Air Sta- 
tions. Provides operating and engi- 
neering personnel with information 
on the ability of specified airfield 
areas to support specific aircraft. 
1968. 30 p, il. D 209,14 ;P28/968. $1. 

Zero Defects — The (Jucst for 
Quality. A now technical report in the 
Quality and Reliability series pul)- 
lished by the Office of the Asst. Secre- 
tary of Defense (Installation & Lo- 
gistics). Purpose of the report is to 
give cloav visibility to ideas and tech- 
niques that are useful in establishing 
programs to prevent defectiveness, 
1968. 232 p. DOD Technical Report 
TR 9. $2. 

U.S. Industrial Outlook 1969 This 
forecast pinpoints trends in key in- 
dustries through a review of 1968, 
and forecasts for 1909. Includes last 
minute data on: production, sales, 
shipments, employment, now products, 
financial ratios, and defense re la toil 
regulations. 1969. 300 p. C 41,42/ 
3:969. $2.50. 

Sixth Symposium on Naval Hydro- 
dynamics} Physics of Fluids, Maneu- 
verability and Ocean Platforms, 
Ocean Waves, Ship-Ooncrated Waves 
ami Wave Resistance, Contains the 
proceedings of a symposium held In 
Washington, D.C,, Sept. 28— Oct. 4, 
1966, concerning various aspects of 
naval hydrodynamics, 1968, 793 p. il, 
D 210.15 :ACR-136 Cloth, $7. 

D8A Field Establishment Direc- 
tory. Rpflocts each DSA field activity 
by level designation, mailing address, 
message address, and telephone 
number, 1968 38 p. D 7.0/7:5025, 2/6. 
30^^ 
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Work Breakdown Structures 
for Defense Materiel Items 


E. J. Nucci 
A. L. Jackson, Jr. 


T he concept of using a work break- 
down structure (WBS) in pro- 
ject planning and control is not new. 
In fact, WBS has been used exten- 
sively as a management tool by the 
Defense Department and its industrial 
contractors in developing and acquir- 
ing military systems and equipment 
for some time, 

In essence, a WBS effort focuses on 
systematically dividing the total job 
at hand into manageable pieces, which 
together constitute some total product 
(lesireci, This is a normal, logical ap- 
proach to any problem or project, 
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especially one that is large or com- 
plex. 

Experience with this tool revealed, 
however, that the principal managers 
in a project — development, produc- 
tion, financial, procurement, logistics, 
etc, (often called "functional manag- 
ers”) — were tailoring breakdown 
structures to their own individual 
functional needs. From this there 
emerged a recognition of the desira- 
bility, even necessity, for a WBS 
system that would provide for a spe- 
cific contract/project a single 
WBS that could serve as a common 
framework for all the functional man- 
agers without disturbing their indi- 
vidual needs, Accordingly, a new, uni- 
fying dimension of the concept was 
added by DOD Directive 5010.20, 
"Work Breakdown Structures for De- 
fense Materiel Items,” dated July 31, 
1968, 

This article is a review of the back- 
ground events leading up to the need 
for such a policy directive, and the 
purposes and relationships of the 
WBSs in the areas of system/project 
management, systems engineering, 
configuration management, integrated 
logistic support, procurement, and 
cost and information reporting, 

What IS WBS? 

As the term implies WBS is a tech- 
nique for breaking down a total job 
into its component elements, which 
then can be displayed in a manner to 
show the relationship of these ele- 
ments to each other and to the whole. 
The WBS display is much like the 
familiar organization charts used to 
show the complete structure of a 
large firm, its organizational sub-ele- 


ments and their interrelationships. In 
the context of a system/project, WBS 
provides a schematic portrayal of the 
products (hardware, software, serv- 
ices, and other work tasks) that com- 
pletely defines the systein/p reject. 
This structure results from the pro- 
ject engineering eflPort during devel- 
opment and production of the given 
system/project 

Background 

In the past decade the development 
and production of military systems 
and support equipment have been 
characterized by an increasing trend 
toward greater functional complexity 
and a demand for higher readine^ss 
capability. The attendant problems 
led functbnal managers to develop 
new techniques and methods aimed at 
improving technical and management 
control of programs and pioject^, 
Many of these techniques, cost 
reporting, configuration management, 
specification tree, contract line item 
structure, PERT/ Cost, employed a 
form or structure similar to those 
used in WBS. 

There was a valid need for these 
and other techniques, and benefits to 
be gained from their usgh Basically, 
however, they were developed inde- 
pendently and were applied as sep- 
arate requirements in contracts. Thus, 
a single contract often contained sev- 
eral different, unrelated breakdown 
structures in addition to the basic 
WBS. 

Under these circumstances, an op- 
portunity was seen to improve overall 
px’oject management ))y providing 
functional managers with a common 
reference base for communicating and 
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making' decisions of mutual interest. 
Accordingly, the principals concerned 
with research and development, finan- 
cial management, and procurement/ 
production in the Office of the Secre- 
tary of Defense agreed on the desira- 
bility of a uniform WBS that would 
satisfy all management functions, and 
on the need to determine whether or 
not existing practices were causing 
special problems. In August 1965 the 
Director of Defense Research and En- 
gineering initiated a study to analyze 
existing WBS practices and require- 
ments, which had the following basic 
objectives: 

• To develop guidelines for the pre- 
paration and application of a WBS 
for a single project that would satisfy 
multiple user needs in DOD and in- 
dustry, as regards both management 
planning and control within a project 
and external information reporting, 

• To develop a practical minimum 
of uniform WBSs that could be ap- 
plied to the widest possible variety of 
both large and small system/projccts. 

As part of the study, WBSs of 
some 70 different system/projects 
were analyzed. From the study and 
other experiences, a set of problems 
were identified as relating to existing 
practices; 

Misunderstandings and Confusion 
Caused by WBS Practices, The varia- 
tions and inconsistencies in how the 
various DOD agencies were applying 
WBSs in contracts (with differing 
element definitions, varying structural 
arrangements, etc.) caused confusion 
and delay both for DOD and contrac- 
tors. They were particularly burden- 
some for the large number of contrac- 
tors that did business with more than 
one DOD customer. 

Inability To Evaluate Comparable 
Efforts. It was difficult to compare 
and evaluate planned work efforts and 
products in competitive proposals 
owing to the lack of uniform termi- 
nology and definitions of scope of 
WBS elements. Similarly, the compar- 
ability of efforts between similar sys- 
tems/projects was difficult to deter- 
mine. Also, as a corollary, it was hard 
to transfer experience gained on one 
program to a similar follow-on pi*o- 
gram. 

Inability To Evaluate Completeness 
of Project. Project managers were 
having difficulty in determining the 
completeness of the project work 
when they did not have a checklist of 


all the work to be considered in the 
system design and management. 

Burden on Contractors of Overlap- 
ping Management Reporting Require- 
ments, Where contracts included sev- 
eral (up to seven) unrelated bieak- 
down structures (to satisfy different 
management control and reporting re- 
quirements), contractor's were having 
to jcorient and legi'oup their manage- 
ment data and control systems. Often 
they had to establish redundant data 
collection and reporting procedures 
which were not related to the way the 
work was being accomplished. 

Constraints on Design and Develop- 
ment. WBSs were causing constraints 
on the design and development pro- 
cess, as well as on project manage- 
ment, in those cases where they were 
being included in contracts at too low 
a level of detail. 

To begin to find a solution to these 
problems, the study recommended a 
set of policies and guidelines for the 
structuring and application of WBSs 
in projects for' systems and major 
equipments. A dx'aft DOD directive on 
WBS policies was proposed, along 
with a draft military standard for ap- 
plying these policies in contracts, 

The suitability of WBSs prepared 
and used in accordance with the 
criteria set forth in these preliminary 
documents was then demonsti'ated by 
a pilot test in which they were ap- 
plied and analyzed in relation to three 
different major system developments, 
Further, these documents were re- 
viewed, and an unusual degree of con- 
currence was achieved as to their 
need throughout DOD and industry. 
When reviewed as part of the DOD/ 
CODSIAi study of management sys- 
tems control, three task groups vali- 
dated their need and specifically en- 
dorsed the proposed product- oriented 
type WBS, 

Finally, the two documents served 
as the basis for DOD efforts to de- 
velop DOD Directive B010.20, '‘Work 
Breakdown Structures for Defense 
Materiel Items,” and the 
MIL-STD-881 (same title) which was 
coox'dinated with industry through 
CODSIA befoi-e publication. 


^ DOD/CODSIA (Council of Defense 
and Space Industnes Association) Adr 
vi 807 'y Conwiittee foT Manaffetnent 
Systems ConiToh Final RepoTt "Mewi- 
agement Systems Cont^olf* dated 
March 1968* 


Gains Expected from New 
Policy Guidance 

Both DOD and industrial contrac- 
tors should benefit from the new 
policy guidance on WBS, because it 
was developed to solve and prevent 
the recurrence of mutual problems 
that have arisen in current progi'ams. 
The following benefits are envisaged: 

« Contractors will not be burdened 
with several unrelated breakdown 
structures in a single contract, let 
alone the unwarranted differing WBS 
requirements from their many DOD 
customers. 

♦ Ability to compare similar work 
efforts will be improved, and experi- 
ence will be transferable to similar 
new programs, 

• The total project's visibility to 
management will be increased, and all 
management information will stem 
from a single framework related to 
how the work is accomplished. 

0 The cost of satisfying manage- 
ment's information needs for new pro- 
grams will be reduced. 

• Managers will operate at levels 
necessary to assure program success 
and yet preserve the flexibility needed 
in design, development and production 
for achieving the desired product. 

♦ Improved defense systems will be 
acquired at a lower total cost. 
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CATEGORIES OF DEFENSE MATERIEL ITEMS 


SUMMARY WORK BREAKDOWN STRUCTURES (SUMMARY WBS) 


Uldi SYSTF/il 

Lc.^l 7 /lit \/EMICLE 
Lf 9 ! 3 Aitfr*'"® 

P^wer Pbnf 
Ortf 

Cc"'* jiicsfjori 

i5atian/Gu>cf«.ics 
rire Ccriral 
feiijIrcliaT A^ij 
P^w>yn=nionc« Eqjip* cnl 
ALtcr-ahc Fitjhf Control 
AnN’Sut/fwrinfi Wcrfore 
tqgip'snt 

Certl>cl IntegrateJ Oi“£tf5yt 

Ar-Ki^efit 

Vftspu D«ltrcfy Fquipmenf 
A/*iti07 EI«£t(onica 
Fqwip'snf 


levet 1 MfSSiUSYSm^ 

Li^t\ 2 AIR VtHlCU 

Lei^al 3 Irtteg/otjcn & Atze/rb}/ 

Prop-tliion (For Single Sloj« Ortl^} 
StCjja 1 

S'a^e II 
St"a ill 
$f03« IV 

G"iri}nce and Conirol 
|.(:t.nel*cd Poylood 
Pcylood Sbrx/d 

Alrlwne Tester Trctnlr^ £qi^tpin«nt 

ALiflpciy fqjlpfnerl 


Levels FtCULtAR SUPPORT EQUIPAjENJ 
Lepol 3 Ofyoniiattanol/lntermcdiarp 
Depot 


COMMON SUPPORT EQUlPMEtn 
Organ l/ationa l/lntcrniodlato 
Depot 


SYS TEMS T EST j?.„ry/*J U^l 
Da\,cloprnor»l fcJti 
ToclHifrol CviilL/fiTFn n 
0(H ri.ttioncil fvol i'«.rS 
Tost & fv.^,KKjf fori SuF'r*>'* 
Moul<-Upi 
Tell TucIfUKt 


CcyA-MAND A LAUNCH EQUIPMENT 
Integration & Astembly 
Surveilloncot Identification and 
Trocking Senun 
Data Proccisrno 
launch Old Guidance Control 
launcher Fqufiwnent 
Coomunicotroni 
Auxllloiy Equipment 


See (a) above for 

additional roqutrod 
olomontt. 



ten SPACE SYSTEM 

Le el 2 SPACE VEHICIE 

te«el 3 InfegtOtron 4 Aiienbly 
Spc'ecmft 
Prapvlttcn hS&duIe 
Poylood 
Po;l&od Shroud 
Re-enhy V<‘hlcle 
Orbit fniectjop/tllipenier 


ten $HIF..SYlT.Ef^1 

U^I7 SHIP 

l«irel3 Hull Structure 
Propvlilon 
Electric Plant 

Cemrnunreslijn end Ccntrol 
Auxificry S/iterrt 
CMtfit Old Eurniihingt 
Airwnent 

InteorctiOft Engineering 
Ship Ai^er^bly 


L evel 1 

l ^vel 2 P RIMARY VEWCLE 

Level 3 IntegraTisn otri A«emhly 
Hull/Frome 
S v>peni icn/S teenog 
Poiver Pactrrsge/Drlve TroltJ 
Amdltaiy Automotive Syilem* 
Turret Auenhly 
Annan ent 
Body/Ceb 
Spectsl Equrpment 
CommunlcotloM end NovlgatJon 
Equipment 


launch/stage vtmaE 

Intcg'uUon 4 Astemhly 

Stogfl I 

Stqge il 

Stoge ill 

Stage IV 

Guidoieo and G>nttol 


GROUND COh^MUNiCATlONS, COMMAND 
AND control equipment fPECULlARl 
Survolllonce, Idonttflcotlon and Tracking 
S«n«or} 

Co?omunlcatlont 
Corrniond ond Gntrol 
Dale Froceuing Equipment 
Launch Equipment 
AuKlIIary Equl;yncnt 


FLIGHT SUPI'ORI OFt RAT JONS 

AND SE RVICES 

Lounch Ofioratlnni and Snrvicee 
Flight Oficratloiu ond Sajvke) 
Rooovary OpefotJoni onrf Scrvico* 


S06 above fof 
additioool required 
elements. 


SECONOARY VEHICLE 
(Same m fVimqry Vehicle) 


See (S) above for 
odditionol required 
elements. 


level 1 aecTRONiCS systfm » 

L«v*l 3 Integration and Auemhiy 
Senson 

Communleotrani 
ALtomotfe Data Procetilng 
Equipment 
Computer Progromi 
Data Diiployt 
Auxihory CquIpment 


Uvel jj ORDNANCE SYSTEM 

Uvelj LAUNCH sySTEM 

level 3 Infegralion and AMCmhly 
Loimcher 
Corrioge 
Flft Control 
Reody Mapatirveti} 
Adopbr Kiti 


^ VEHiCtf/SiTEmATFQRM 
Seleot UvbI 2 a>d 
level 3 from other 
Cptegarfo* 


^For electronic iyitem$ 
vehicle or plct^im 
can be any one of the 
Level 2 vehicle! tor 
the other cotegorlei. 


So© obovo lor 

additional required 
elements. 




COMPLETE ROUMD 
Integrotiod and Aitoihbfy 
Sirocture 
Worhood 
fvee 

Sofety/Ami 
Gutd^e end Cprerol 
Propdtonr/fVopuTiIan 


See ( 2 ) above for 
additional required 
elements. 


Figure 


24 


February 196 



FOR CATEGORIES OF DEFENSE MATERIEL ITEMS 


APPLICABLE TO ALL CATEGORIES {Select q$ appropriate] 


&V S T EM/T’RQJECT. MANAGEMENT 

Syilcfl) EoQTiioorIng Mano^epnent/ 
System EngTncurrTno 
Support ins Ptolec .1 Monoscmrjnt 
Acitvitiei 


training 

Equipment 

Servtpoi 

FociMrlot 


DATA 

T^hnlLol Orders & Manuals 
Engineering Date 
Mctnagemenl Data 
Dola Dttposllory 


OPERATIONAIAITE ACTIVATION 
Site ConstYUCrlon^ 

System Assembly^ Inilollatlon & 
Checkout on Site 
Slte/Ship/Vehlcte Conr^erslon 
Contractor Technical Sgpport 


INDUSTRIAL FACmriES 
Gin (true > lon/Converslon/Expanibn 
Equiprnent Acquisition or 
Modern izoi bn 
Molnlenancfl 


SPARES & REPAIR PARTS 
Specify by Kardwere Element 


See (J) above lor 
Qcidltional required 
oLemenli. 


NOTCSS 1. Other Level 28<3 Glome nts may 
be added If necessarv 
^See DOD Diroctivo 5010.20] 
2. Sqo MIL-STD- 8B1 for detailed 
definition of WB5 elerrrents 


Application of WBSs 

Since management control and pro- 
ject element visibility are the prin- 
cipal objectives of WBS, its greatest 
value is realized when it is applied to 
large, complex pi'ojects. For this 
reason, the DOD directive lequiies 
that the WBS concept be applied to 
all new major defense systems and 
equipments (oi' major modifications) 
ill engineering development or in op- 
erational systems development, 2 and 
to the production following those de- 
velopment projects. However, the ap- 
plication of a WBS, wholly or in part, 
may he directed by the responsible 
DOD agency or by the Director of 
Defense Research and Engineering to 
other systems or equipments in engi- 
neering development, operational sys- 
tems development, or follow-on prod- 
uction. 

How are WBSs Prepared? 

Before pursuing this discussion fur- 
ther, it is important to understand the 
basic construction of the four prin- 
cipal WBSs that are applicable: 

® Summary WBS. 

• Project Summary WBS. 

• Contract WBS. 

• Project WBS. 

Each of these structures is com- 
posed of a set of elements that make 
up an identifiable product, a set of 
(lata, or a collection of services. 

Summary WBS. The set of general- 
ized structures (shown in Figure 1) 
are the Summary WBSs for the seven 
principal categories of defense mate- 

^ Engineering development and op- 
erational systems development arc de- 
velopment efforts wherein the hard- 
ware is enghieered for service use 
(DOD Directive $200,6). 


riel system/projects— aircraft, mis- 
siles, space, ships, surface vehicles, 
electronics and ordnance. While a 
complete WBS is the entire ‘^family 
tree” down to the required level of 
detail, a Summary WBS relates only 
to the upper three levels of that 
*'tree.” These top levels are prescribed 
in MIL-STD-88i as to element terrni- 
nology, definition and placement in 
the "tree” structure. 

Project Summary WBS. This type 
of WBS is a tailored one, prepared by 
the customer, the DOD component 
(Army, Navy, Air Force or Defense 
Agency), by selecting elements appli- 
cable to a particular project from one 
or more of the Summary WBSs 
shown in Figure 1 to match the pro- 
ject’s objectives. Where elements of 
the Summary WBS are insufficient 
because of a unique configuration or 
other special features of the project, 
additional or substitute WBS ele- 
ments may be used to make up a Pro- 
ject Summary WBS. Also, items 
known to be critical to the project 
may be included as elements in the 
.summary levels or in any lower level 
as needed. 

As shown in Figure 2 (page 26), 
the first structure in a project is 
ordinarily a preliminary Project 
Summary WBS developed from the 
results of the preliminary systems 
engineering conducted during concept 
formulation^ or equivalent effort. The 
preliminary Project Summary WBS 
is an input and a basis for contract 

^Concept Eormnlation. The coViipre- 
hensive system studies and experi- 
mental hardware efforts necessary to 
provide the technical, economic and 
military bases for a conditional deci- 
sion to initiate engineering develop- 
ment {DOD Directive 3200*9) , 
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definition^ or equivalent effort; 
changes, if any, in the WBSs result- 
ing from this effort are adopted to 
establish the approved Project Sum- 
mary WBS, 

Contract WBS. Appropriate ele- 
ments selected from the approved 
Project Summary WBS are then com- 
piled and used in the Requests for 
Proposal fRFPs) for the various fol- 
low-on development efforts. Necessary 
adjustments may be made on the 
basis of contractors’ proposals and 
contract negotiations. During the con- 
tract work, the development contrac- 
tor(s) — or an equivalent in-house ac- 
tivity — by breaking the job into 
smaller pieces extend the WBS ele- 
ments negotiated into the contracts, 
and so develop the Contract WBSs 
which contain the additional levels ne- 
cessary to the individual contract 
effort. The Contract WBS thus por- 
trays all products and work to be ac- 
complished under a specific contract. 
Note that the elements in the lower 

^Goniraci Definition, The initial 
phase of engineering development to 
verify or acGompliah preliminary de- 
sign and engineeringt develop the 
necessary perfomnance specifications 
and management plan to form the 
basis of a firm contract for the full- 
scale engineering development (DOB 
Direoiive 8^00,0), 


WBS levels are defined by the con- 
tractor. 

Project WBS. The Project WBS, 
which the DOD component prepares 
before production, is developed by 
merging the various Contract WBSs 
with the Project Summary WBS. 
Changes to the WBS made during the 
production will be reflected in the 
Contract WBS and the Project WBS. 

MIL^STD'881 contains the guid- 
ance needed to prepare and apply 
WBSs during the various phaaes of 
systems acquisition. 

How Is WBS Used? 

WBS provides project managers 
and other interested parties, on a con- 
tinuing basis, with a visible frame- 
work and display of all products and 
semees comprising the entire work 
effort related to a specific project. It 
is used as a common base for control- 
ling and reporting the progress and 
status of engineering efforts, resource 
allocations, cost estimates, expendi- 
tures, and procurement actions 
throughout development and produc- 
tion. In summary, WBS is used as a 
common framework to satisfy the 
needs of the various functional man- 
agers — technical, financial, procure- 
ment/productinn, and logistics — in- 
volved in a project. These uses are 
detailed more specifically in the fol- 


lowing paragraphs which relate WBS I 
to several important activities pur- f 
sued in the course of a project. 

System/Project Management, 

This is the area in which WBS has 
the greatest use or variety of purpose, 
because the system/projeefc ntanagei 
is concerned with all principal areas 
of management. Since WBS portrays 
the products and services comprising 
all work related to tho project, tl« 
system/project manager uses WBS 
first to review and assure the com- 
pleteness of systems engineering in 
terms of hardware, software, facilb 
ties and systems support. Once thii 
breakdown is established, the evolving ^ 
WBS is used in planning and assign* 
ing responsibilities and schedules for 
accomplishment of the work, includ- 
ing the activities and efforts of inter- 
face support groups. The same frame- 
work also provides a basis for plan^ 
ning *Mn-house” and contract effortSp 
and for allocating resources. 

Since the breakdown results from 
the systems engineering {which re- 
flects the performance allocated to the 
components of the system/p roject)( 
WBS provides an excellent frame- 
work for monitoring performance, 
cost and schedule throughout the pro- 
gram, As an allied benefit, the WBS 
display is a convenient method ol 
highlighting critical items or areas of 
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the project to ensiire that they receive 
the necessary attention by manage- 
ment* 

The preliminary Project Summary 
WBS is submitted as part of the sys- 
tem/project Technical Development 
Plan and will be evaluated as part of 
the project approval process. Further, 
the System/Project Master Plan will 
include the Project Summary WBS. 

It is significant that, while the de- 
tailed levels of WBS are always to be 
available to the system/project man- 
ager, BOD management control 
(aside from critical items) is estab- 
lished through the summary levels of 
WBS, This provides for adequate 
management control while retaining 
contractor flexibility in accomplishing 
the work (a factor discussed later in 
connection with cost and management 
information reporting). 

Systems Engineering. 

WBS provides a visible documen- 
tation of the results and status of 
systems engineering at any point in 
time. It has the following uses: 

® As a vehicle to summarize all 
products and services comprising the 
project’s total engineering effort (in- 
cluding the necessary support and 
other tasks), and to display the rela- 
tionship of these component efforts to 
each other and to the whole engi- 
neering activity. 

« As a tool in reviewing the com- 
pleteness of the total project engi- 
neering effort. 

• As a means of highlighting crit- 
ical items of the project, 

^ As a framework for developing 
the system/ project ^^specification 
tree'’ needed to describe the configu- 
ration base lines. 

• As the common framework and 
basis for monitoring technical per- 
formance, cost and schedule; and for 
making it possible to trace require- 
ments and functions to the hardware* 

• As a means of communicating the 
results of systems engineering to sub- 
sequent phases of the acquisition pro- 
cess. 

When used as in the last item, the 
various WBSs are intended to evolve 
with the project engineeidng and not 
steer it. WBS is not to be allowed to 
interfere with the flexibility needed 
by the development or production 
agency to achieve the desired product. 
Accordingly, the preliminary Project 
Summary WBS (Figure 2) should be 
viewed simply as a means of commu- 
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mealing to the contract definition con- 
tractor the results of preliminaiy sys- 
tems engineering during concept for- 
mulation. In no way should this WBS 
constrain the system definition pro- 
cess. In fact, contractors are encour- 
aged to propose alternative solutions 
aimed at obtaining an improved 
product. 

Similarly, summary levels of a 
WBS selected for use in the Request 
for Proposal m engineering develop- 
ment and operational systems develop- 
ment should be reviewed and adjusted 
so as to be compatible with the bid- 
der’s proposed efforts, provided that 
they remain consistent with project 
needs, Aside from government-fur- 
nished equipment and specified crit- 
ical WBS elements negotiated into the 
contract work statement, the con- 
tractor must have complete flexibility 
in extending WBS to show how his 
work is to be done, and thus complete 
the Contract WBS. 

Configuration Management. 

As a framework portraying the 
products and services comprising the 
system/project at any point in time, 
WBS also reflects the configuration 
breakdown. Through the function of 
configuration management, these 
same products are described, their 
physical and functional characteris- 
tics being controlled in a set of spec- 
ifications and other descriptive tech- 
nical documents. This composite array 
of specifications forms the specifica- 
tion tree of the system/project, which 
is directly related to WBS. 

Another notable correlation is that 
all items identified in contracts as 
^^configuration items,”<> those subject 
to configuration management, are ele- 
ments in the Project Summary and 
Contract WBSs. On the other hand, 
all WBS elements are not necessarily 
subject to configuration management, 
A Contract WBS, therefore, includes 
at least as many levels of WBS as are 
necessary to identify all configuration 
items. 

Integrated Logistic Support (ILS). 

In view of recently inci’eased man- 
agement attention to TLS, the WBS 
concept provides another mechanism 
by which the consideration of suppoH 
requirements for system/project engi- 
neering can be assured. Accordingly, 
the elements needed to satisfy logistic 

^See DOD Directive 5010 J9, ‘*Con- 
figiiration Management** 


management requirements — support 
equipment, facilities, repair parts, etc. 
— are included m the Summary WBS 
(Figure 1) for use in the Project 
Summary WBS. Below the Summary 
WBS levels, there may be situations 
in which logistics management and 
reporting can best be accomplished by 
utilizing some identifiable combination 
of elements related to those of the 
Project Summary WBS, 

Procurement/ Production. 

The deliverable output of a contract 
consists of products and services, and 
WBS elements are established in 
those terms. Because of this congru- 
ity, WBS can be used as a convenient 
means of relating the products and 
services of a procurement to the na- 
tural brealalown dictated by the pro- 
ject's systems engineering. The Pro- 
ject Summary WBS can be used to 
formulate work statements and es- 
tablish the contract line items or end 
items. Government-furnished equip- 
ment is also directly related to the 
Contract WBS, The product orienta- 
tion of WBS also makes it possible to 
relate all contractually required tech- 
nical and management reports to the 
Project Sunimai'y and Contract 
WBSs. Further, this same framework 
can be used for monitoring contract 
compliance in terms of technical per- 
formance, cost and delivery schedules. 
In addition, the technical data pack- 
ages deliverable under the contract 
can be related to the summary levels 
of the Contract WBS. 

While the foregoing contractual as- 
pects are related to WBS, a one-to- 
one correlation is not necessarily re- 
quired. The contract negotiator may 
find that the best contractual ar- 
rangement and the best contract price 
may be obtained by combining certain 
WBS elements. The contract nego- 
tiator must be free to work on the 
basis of a contract stvactuve that >vill 
help him achieve a contract that has 
favorable terms for both the Govern- 
ment and its contractor. However, 
this latitude must not be allowed to 
compromise the effectiveness of the 
contracted work, or sy.stem perform- 
ance, which are the prime factors de- 
termining the system’s ultimate real 
value to the Government. The con- 
tract line items, end items, or work- 
statement tasks, therefore, should be 
either WBS elements or some identifi- 
able combination of WBS elements re- 
lated to the Project Summary WBS. 
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Consequently, WBS serves to inte- 
grate the Work effort and procure- 
ment details. Only one WBS is establ- 
ished and used from the issuance of 
each Request for Proposal throughout 
the ensuing contract. 

Cost and Management Information 
Reporting, 

Since the reporting of manage- 
ment information is related to 
hardware and services, WBS again 
provides a natural vehicle for this re- 
porting. Establishing these reporting 
requirements on the framework of 
WBS means that managers can use 
the same data that were generated in 
the engineering and work process. 
The organization of reporting re- 
quirements before the WBS approved 
for the project has been developed, 
however, is not to be construed by 
either Government or contractor as 
determining how the system or equip- 
ment is to be designed and built. 

The fact that WBSs relating to 
various weapon and support systems 
represent a uniform basis for col- 
lecting cost data makes it possible to 
compare the cost of like weapons and 
equipments, and to better estimate the 
cost of similar future programs. The 
success of these cost comparisons, 
however, will depend largely on 
ability to uniformly apply accurate 
definitions of the scope of WBS ele- 
ments, This is one objective of the 
WBS-element definitions established 
and required by MIU-STD-881. 

With respect to schedule monitoring 
and reporting, WBS again provides a 
common framework which permits the 
use of engineering management infor- 
mation for business management. 

WBS also provides a discrete mech- 
anism for implementing the basic 
principle that all management and 
cost reporting must be restricted to as 
high a level as is practical for as- 
suring the program’s success, while 
retaining flexibility of operation, Only 
summarized data is required to mon- 
itor the contractor’s progress, but re- 
levant detail is to be available if the 
need arises. In WBS, this relates to 
the summary levels and to critical 
items at lower levels. Thus the con- 
tractor has complete freedom and 
flexibility in his own internal manage- 
ment, and the amount of reporting is 
reduced. 


WBS: A Tool for Top Management 

The top managers of both DOD 
and defense contractors need adequate 
continual visibility of entire projects, 
with timely knowledge of project per- 
formance. They also need timely data 
on the occurrence of problems and the 
cause of these problems. In fact, what 
is needed is a means for detecting or 
predicting these problems much ear- 
lier than it has been done in the past. 

In WBS, management visibility and 
data reporting are established in a 
fashion which is directly related to 
the systems engineering and the 
manner in which is the work is to be 
accomplished. Accordingly, WBS is 
viewed as a necessary tool for helping 
to satisfy these top management 
needs. The payoff to this improved 
management approach will be the im- 
provement of DOD’s ability to achieve 
the operational performance and 
readiness it needs at the lowest pos- 
sible cost. 

Navy Engineers Study 
Undersea Windows 

Kaval scientists have discovered a 
way to increase the visibility of deep 
sea aubmersibles by improving the 
design of the craft’s windows. 

In the past, windows on submerai- 
bles have been very small because of 
the lack of knowledge about the resis- 
tance of various transparent mate- 
rials to pressure and the effects of 
window shape. 

Tests at the Naval Civil Engi- 
neering Laboratory, Port Hueneme, 
Calif., however, reveal that windows 
can be greatly enlarged and retain 
their strength' if made of acrylic 
plastic and constructed in a curved 
shape. 

Curved acrylic plastic windows 
have been subjected to simulated 
dives of five minutes duration at pres- 
sures equal to those at an ocean depth 
of 3,400 feet and have given no evi- 
dence of failure. 

The largest window tested to date 
measured 38 inches in diameter and 
four inches thick. 

Test of the new window design are 
being conducted in the laboratory’s 
hydrostatic pressure vessel which si- 
mulates various ocean depths by 
having seawater pumped in from the 
nearby ocean to build up pressures. 


AF Develops 
Mobile Electronic 
Aircraft Scale 

Aircraft weighing operations in 
forward combat areas in Southeast 
Asia have been greatly eased by the 
use of a new mobile electronic 
weighing system (MEWS). 

Developed by Air Force Systems 
Command’s Aeronautical Systems Di- 
vision, at Wright-Patterson AFB, 
Ohio, the new system iww makes it 
possible for aircraft to be weighed 
outdoors on a ramp surface on plat- 
form scales instead of the customary 
jacking operations inside a hangar. 

The units first were used at Tan 
Son Nhut, Cam Ranh Bay and Da 
Nang air bases, according to project 
engineer Joseph D. Hooker, who ac- 
companied the ground support equip- 
ment to Vietnam along with project 
manager, Captain V. T. Kelty Jr. 

The system weighs 6,000 pounds 
and is mounted on a four-wboeted 
trailer. Each system includes eight 
portable electronic platfonm scales, 12 
vehicle ramps, eight aircraft ramps 
and spacers for tandem axles for ve- 
hicle and aircraft. 

Also included is a 24-foot special- 
ly-designed conveyor section capable 
of supporting single, double, or triple 
palletized loads of 10,000 pounds per 
pallet, or 30,000 pounds per triple pal- 
letized cargo loads, 

MEWS also includes an electronic 
computing and indicating instrument 
which enables cargo handlers to com- 
pute automatically, for the first time, 
the center of gravity for multiple 
pallet loads. 

Army Engineers 
Seek Improved 
Landing Mats 

U.S. Army Engine«rs have launch 
ed a new research and develop men 
program to provide lighter, atronge 
and more economical prefabricate' 
airfield landing mats for lights me 
dium and heavy duty use. 

Contracts are being negotiated wit! 
several firms to provide mats in eac 
of three classifications for engince 
traffic tests to be performed us In 
aircraft wheel loads. 

The Army will evaluate seven 
new design concepts, including a nor 
metallic mat and an aluminum mp 
with an extruded foam core. 
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ABOUT PEOPLE 
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DEPARTMENT OF DEFENSE 

Biig. Gen, Frank K. Everest Jr.* 
USAF* has been named Asst. Dir, 
< Operational Test & Evalution), 
Offiee of the Dir. of Defense Research 
& Engineering. 

Col. George A. Zacliarias, USA, is 
the new Chief of the Office of Indus- 
trial Security, Defense Contract Ad- 
ministration Services, Defense Supply 
Agency. 


MaJ, Gen, Leo H. Schweiter has 
succeeded Maj. Gen. William A. 
Becker as Dep. Commanding General, 
Army Combat Developments Com- 
mand, Fort Bel voir, Va. Gen. Becker 
will serve as the Army^s new Chief of 
Legislative Liaison. Maj, Gen, 
Osmund A. Leahy will take over as 
^ Acting Dep, Commanding General 
and Chief of Staff until Gon, 
Schweiter reports aboard. Gen. Leahy 
will then take command of the Insti- 
tute of Land Combat, Fort Belvoir, 
Va, Brig. Gen, Robert E. Conner will 
serve as the new Chief of Staff, 
Combat Developments Command, 

Col. Nicholas G. BottigUcri has re- 
ported for duty as Commanding 
Officer and Director, Army Medical 
Research Unit-Presidio, and Chief, 
Dept, of Research & Development, 
Letter man General Hospital, San 
Francisco, Calif, 

^ Col. William Mulheron Jr. has 
taken command of the Army Arsenal 
at Waterviiet, N.Y,, the Army's heavy 
weapons design and development 
center, 

Lt. Col. Peter E. Hexner has suc- 
ceeded Col, Leslie G« Callahan Jr., as 
Commander, Harry Diamond Labora- 
tories, Washington, D.O. 

Lt ,Col. Edward M. Ridlchoover has 
been named Chief of the Army Mis- 
. nile Command's Future Missile Sys- 
terns Div,, at Redstone Arsenal, Ala. 
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DEPARTMENT OF THE NAVY 

Capt. H.E. Nichols, SC, is the new 
Supply Officer at the Naval Air Engi- 
neering Center, Philadelphia, Pa. He 
comes to the new post from duty as 
Staff Supply Officer for Commander, 
Military Sea Transportation Service, 
Atlantic, headquartered in Brooklyn, 
N,Y. 

DEPARTMENT OF THE 
AIR FORCE 

Dr, Hans-Georg Clamann has been 
selected to .succeed Dr, Hubert us 
Stnighold as the Chief Scieiitiest of 
the Aerospace Medical Div., Air 
Force Systems Command, headquar- 
tered at Brooks APB, Tex, Dr. Strug- 
hokl has retired after more than 2i 
years work in aerospace medicine 
with the U.S. Air Force, 

Dr, Stephen W. Tsai has been 
named Chief Scientist of the Air 
Force Materials Laboratory, Wright- 
Patterson AFB, Ohio. 

The Air Force Systems Command 
(APSC) has also made the following 
assignments of key positions: 

Col, Waldo E, Rertoni, Dep. Sy.s- 
tems Program Dir., Sentinel Foam, 
Electronic Systems Div,, L.G, Han- 
scom Field, Mass,; Col. James S. 
Carson, Chief, Air Force Weapons 
Effectiveness Test Div., Aimament 
Development and Test Center, Elgin 
AFB Fla., Col. Howard M. Estes Jr., 
Commander/Dir., Air Force Rocket 
Propulsion Laboratory, Edwards 
AFB, Calif. 

Other changes at AFSC include: 

Col. Charles A, Laustrup, Chief, 
Air Force Contracts Management 
Office for the Space & Missile Systems 
Organizat’on, Los Angeles, Calif.; 
Col, Joseph F. Morling, Dir., Combat 
Systems Program Office, Aeionautical 
Systems Div., Wright-Patterson AFB, 
Ohio; Col, Clement K, Miller, Vice 
Commander, Aimold Engineering De- 
velopment Center, Tenn.; Col. Tipton 
P. Mott-Smith, Dep Dii., Aerospace 
Propulsion Laboratory, Wright-Pat- 
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terson AFB, Ohio; Col. Donald G, 
Nunn, Chief of Staff, Space Missile 
Systems Organization, Los Angeles, 
Calif.; Col. Henry A. Orban, Asst 
Dep, for Subsystems & Equipment 
Managomonl, Aeronautical Systems 
Div,, Wright- Patterson AFB, Ohio. 

Additional AFSC assignments in- 
clude: 

Cob William Reed, Dep. Com- 
mander, Air Force Armament Labo- 
ratory, Eglin AFB, Fla,; Col, James 
F. Sullivan, Dir., Systems Analysis, 
MOL Program, Space & Missile Sys- 
tems Organization, Los Angeles, 
Calif., Col. Durwood B. Williams* 
System Program Dir,, 496L/474N, 
Electronic Systems Div., L.G, Han- 
scom Field, Mass.; Lt. CoL Norman J. 
Glenn, Asst. Chief, Flight Operations 
Div., Directorate of Flight Test, 
Aeronautical Sy.s terns Div., Wright- 
Patterson AFB, Ohio; and Lt, Col, 
Robert L. Makinney, Dir,, Light In- 
tra-theater Transport Aircraft System 
Program Office, Aeronautical Systems 
Div. Wright-Patterson AFB, Ohio. 

MTMTS Centralizes 
Control of Personal 
Property Moving 

Control of worldwide traffic man- 
agement responsibility for the De- 
fense Department Personal Property 
Moving and Storage Program has 
been centralized by the Military 
Traffic Management and Terminal 
Service (MTMTS). 

Under the realignment, all MTMTS 
personal property traffic management 
elements will be placed under the 
direct ssupeiwision and control of 
Colonel Joseph J. Kennedy, USAF, 
Director of Personal Property at 
MTMTS headquarters in Washington, 
D.C, 

Personal property directorates at 
the MTMTS Eastern and Western 
Area headquarters will be redeslg- ; 
nated the MTMTS Eastern and 
Western Personal Property Opera- 
tions Offices and will remain at their 
present locations in Brooklyn, N,Y,, ' 

and Oakland, Calif,, respectively, ; 

i 
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MEETINGS AND SYMPOSIA 
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FEBRUARY 

Biejinial Navy League Seapower 
Symposium and Sea-Air-Space Expo- 
sition, Feb. 25-27, at the Sheraton 
Park Hotel, Washington, D. C. Spon- 
sor; Navy League of the United 
States and D. C. Council of the Navy 
League. Contact: Dale Shear, Navy 
League of the United States, 808 18th 
St., N. W., Washington, D.C. 20006, 
Phone (202) 298-9282. 

MARCH 

Variety in Ship Engineering Tech- 
nical Symposium, March 28, at the 
Statler Hilton Hotel, Washington, 
D.C, Sponsor: Association of Senior 
Engineers of the Naval Ship Systems 
Command. Contact: Mr. Jon R. Buck, 
Association of Senior Engineers, 
Naval Ship Engineering Center, SEC 
6162, Room 4646, Main Navy, Wash- 
ington, D.C* 20360, Phone (202) 
Oxford 6-6550. 

APRIL 

International Symposium on Global 
Problems in Analysis, April 2-4, at 
Princeton University, Princeton, N.J. 
Sponsor: Air Force Office of Aero- 
space Research. Contract: Dr. R. G, 
Pohrer, Air Force Office of Scientific 
Research, (SRMM), 1400 Wilson 
Blvd., Arlington, Va, 22209, Phone 
(202) Oxford 4-5264. 

Mathematical Aspects of Electrical 
Network Analysis Symposium, April 
2-6, in New York N.Y. Sponsors: 
Army Resear c)i Office— 'Durham, Air 
Force Office of Scientific Research, 
the American Mathematical Society 
and the Society for Industrial and 
Applied Mathematics* Contact: Dr. 
Gene Parrish, Mathematics Div., 
Army Research Office — Durham, Box 
CM, Duke Station, Durham, N.C. 
27706, Phone (919) 286-2285 or Maj, 
Paul J. Daily, Air Force Office of 
Scientific Research, (SRMA), 1400 
Wilson Blvd., Arlington Va. 22209, 
Phone (292) OXford 4-6261. 

Computer Processing in Communi- 
cations Symposium, April 8-10, at the 


Waldoif-Astoria Hotel, New York, 
N.Y. Sponsors: Air Force Office of 
Scientific Research, Office of Naval 
Research and the Army Research 
Office, Contact; Lt. Col, Robert B. 
Kalisch, Air Force Office of Scientific 
Research, (SREE), 1400 Wilson 
Blvd,, Arlington Va. 22209, Phone 
(202) Oxford 4-5518, 

Annual National Telemetering Con- 
ference and Exposition, April 22-24, 
at the Washington Hilton Hotel, 
Washington, D. C. Sponsor: Institute 
of Electrical and Electronics Engi- 
neers Group on Aerospace and Elec- 
tronic Systems, and Communication 
Technology, Contact: Robert D, 
Briskman, General Chairman, COM- 
SAT, 950 IVEnfant Plaxa South, 
S. W,, Washington, D, C. 20024, 
Phone (202) 654-6097. 

Army Numerical Analysis Confer- 
ence, April 24-26, at Walter Reed 
Army Institute of Research, Wash- 
ington, D.C. Sponsor: Army Research 
Office — Durham. Contact: Dr. Francis 
G. Dressel, Mathematics Div,, Army 
Research Office — Du>*ham, Box CM, 
Duke Station, Durham, N.C, 27706, 
Phone (919) 286-2285. 

MAY 

Twenty-Third Annual Frequency 
Control Symposium, May 6-8, at At- 
lantic City, N.J. Sponi-*or: Solid State 
and Frequency Control Division of 
the Electronics Components Labora- 
tory, Ariry Electronics Crmmand, 
Contact: Dir,, Electronic Components 
Laboratory, Attn: AMSEL-KI^DT 
(Mr. M. F, Timm), Electronic Compo- 
nents Laboratory, Army Electronics 
Command, Fort Monmouth, N.J. 
07703, Phone (201) 536-2260. 

Biological Research in Malaria 
Panel Workshop, May 14-16, at the 
Walter Reed Army Institute of Re- 
search, Washington, D.C. Sponsor; 
Surgeon General, Department of the 
Army. Contact; Dr. Elvio H. Sadun, 
Chief, Department of Medical 
Zoology, Walter Reed Aimy Institute 
of Research, Washington, D.C. 20012, 
Phone (202) 198-3308. 


Twenty- third Annual Power 
Sources Conference, May 20-22, at 
the Shelburne Hotel, Atlantic City, 
N.J. Co-sponsors: Army Electronics 
Command and the Interagency Adv- 
anced Power Group. Contact: Galen 
R. Fry singer, Chief, Power Sources 
Div., Army Electronics Command, 
Attn: AMSEL-KL-P, Fort Mon- 
mouth, N.J. 07703. 

Anopheline Biology and Alalarla 
Eradication Meeting, May 21-23, at 
Washington, D.C. Co-sponsors: Defense 
Department Armed Forces Pest Con- 
trol Board and the Forest Glen Sec- 
tion of the Walter Reed Army Med- 
ical Center, Contact: Dr. Ronald A. 
Waid, Asst. Chief, Dept, of Entomo- 
logy, Div. of Communicable Disonses 
and Immunization, Walter Reed 
Army Institute of Research, Room 
121, Washington, D.C. 20315, Phone 
(202) 576-3719. 

Navy Sfudies 
Submersibles for 
Ocean Floor Surveys 

Surveys of the ocean floor, much of 
which has yet to be recorded on 
marine charts, may be conducted in 
the future by deep diving vehielea in- 
stead of by surface ships according to 
the U.S. Naval Oceanographic Office. 

For the past two years, Navy scien- 
tists have been testing various 
manned submersibles, hoping to 
design a deep diving vehicle that can 
be used exclusively for surveying 
tasks. 

Those included in the study were 
the Alvin, Star HI, Deepstar-4000, 
Cubmarine and Aluminaut. 

According to Frank Busby, the 
chief sceintist studying deep-diving 
vehicles for the Oceanographic Offiee, 
all five submersibles used in the .study 
pei^ormed adequately, 

In testing the Aluminaut it was 
found that data obtained by the sub- 
mersible was more accurate than that 
gathered by surface survey ships 
charting the ocean floor. 
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Air Force Officers Learn in Industrial Jobs 


Lieutenant Colonel Frank S. Raggio, USAF 


W eapon system development, to- 
day, requires extremely close 
working relationships between mili- 
tary and civilian members of the de- 
fense-industry team. The military 
member must be as knowledgeable 
about research, development, procure- 
ment and production as his industry 
counterpart. 

This need for knowledgeable mili- 
tary officers inspired revitalization of 
a post- World War II program, then 
called Training With Industry. As or- 
iginally conceived, the training was 
intended to indoctrinate senior Air 
Force offlcers (lieutenant colonels and 
colonels) with a working knowledge 
of high level management techniques 
used by major defense industries. No 
formal course was followed. Instead, 
the Air Force officers spent their time 
with senior line and staff executives 
as they performed their daily tasks. 
Over the years, there has been little 
change from this overall concept. 

In the current program, now called 
Education with Industry to emphasize 
its academic features, 160 to 170 
officers, in the middle management 
levels (lieutenant through lieutenant 
colonel), are assigned to work with 
defense contractors for a period of 10 
months, The officers may choose 
among 14 subject areas: 

• Advanced photographic tech- 
nology, 

• Armament development. 

• Astronautics and space vehicles. 
• Automated data communications, 
♦ Civil engineering design. 

• Civil engineering construction. 

♦ Civit engineering industrial main- 
tenance. 

• Civil engineering, astronautics 
and space vehicles facilities. 

• Industrial planning and procure- 
ment. 

• Management engineering. 

• Management of research. 

• Medical industrial planning and 
procurement, 

• Missile range technology. 


• Academic administration intern- 
ship. 

Within the 14 subjects, primary 
areas of study include engineering, 
manufacturing, operations, personnel, 
research and development, and sales 
(especially military). The major em- 
phasis, however, is on management. 

When American defense industry 
provides such a development oppor- 
tunity, the Air Force Institute of 
Technology (APIT), which adminis- 
ters the progi'am, must insuie that 
only the most qualified officers with 
the greatest potential are nominated 
to participate. As in all AFIT pro- 
gi'ams, an interested officer must apply 
for Education with Industry through 
education channels. If an officer meets 
certain necessary qualifications, he is 
issued a letter of eligibility. 
Screening, selection and assignment 
are the next steps, based upon Air 
Force-wide requirements. Each 
officer's record is screened by a spe- 
cial board established by Air Force 
headquarters and Air University, the 
command which supervises APIT. The 
officer must have earned effectiveness 
performance ratings in the top levels, 
and must have attained sufficient 
levels of education, Finally, the com- 
pany reviews each nominee's record, 
and accepts or rejects the officer. 

Education with Industry program ^ 
are intended to improve the officer's 
career potential, hut are not designed 
with only the next assignment in 
mind. Rather, the experience is aimed 
at long-range career development. 
APIT intends that each course ap- 
proximate a company management 
development program, which the Air 
Force expects will produce better mil- 
itary resource managers. The whole 
10-month program gives each officer a 
level of knowledge which would nor- 
mally require many years of employ- 
ment to obtain. 

Each company participating in the 
Education with Industry program ap- 
points an employee as coordinator. He 


is the vital link who makes the pro- 
gram a dynamic management and 
technical learning experience, lie es- 
tablishes the company’s program. He 
guides the officer-students through a 
broad spectiiun of industrial experi- 
ences, 

Many industry coordinators, 
drawing upon their experiences in de- 
veloping industrial training pro- 
grams, strongly insisted upon re- 
ceiving specific program information 
about objectives, progress check 
points and curricula. AFIT, however, 
decided that objectives must remain 
general, that each company progi’am 
must be as unique as the company. 
The company coordinator has the 
freedom to establish a '^company” or- 
iented program unencumbered by Air 
Force dictates. 

The overall objective of the Educa- 
tion with Industry program is: 

To develop mnnagement qualities 
and technical lendership abilities 
in select officers and to provide 
them with industrial comprehen- 
sion, ami knowledge of methods 
used in research, development, 
manufacture, and procurement of 
Air Force hardware. 

The enthusiastic support and coop- 
eration of the participating compa- 
nies, from top managers to front line 
supervisors, has helped the Air Force 
achieve this goal. 

r 
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Army Studies M551 Vehicle for 
New Light Armor Battalions 


Employment of the new Sheridan 
Annored Reconnaissance/ A irbonie 

Assault Vehicle (M661) by a light 
amor battalion is being studied by 
the Army during extensive field tests 
at Fort Riley, Kan*, and Fort Gordon, 
Ga. 

Main purpose of the troop tests, 
being sponsored by the Amy Combat 
Developments Command (CDC), Fort 
Belvoir, Va,, is to evaluate doctrinal 
and organizational use of the M661 by 
a light amor battalton. 

The entire package — equipment, 
doctrine and organization, working 
interdependeiitly — is the light armor 
battalion concept. It is expecte<l to be 
a weapon system that will fully ex- 
ploit the capabilities of the light- 
weight (16,6-ton) Sheridan vehicle* 

Data on firepower and maintenance 
of the Sheridan vehicle will shape 
CDC’s final specifications for the new 
light armor battalion. 

The M651 is equipped with the Shil- 
lelagh missile as well as its own long 
range anti-tank knockout punch, 
During the troop tests, the Sheridan's 
conventional, but unique, round with 
the combustible casing is also being 
studied to determine the effectiveness 
of the ammunition^s weather proofing 
and safety devices. 


A bore Scavenging System, which 
uses a compressed air blast to Rush 
residue from the firing tube, is an- 
other new system which is being eval- 
uated. A compressor kicks in after a 
couple of rounds have been fired to 
recharge the compressed air con- 
taihers, 

The platoon firing exercises use sta- 
tionary and moving targets, engaged 
by conventional ammunition and the 
Shillelagh guided missile, both from 
the M561'8 162mm tube. The vehicle's 
,60 caliber and 7.62m]n machine guns 
also are getting a work-out. 

In addition, the Sheridan's various 
night vision devices (infrared, search- 
light and Starlight Scope) are being 
looked at carefully in night run- 
throughs. The Starlight Scope is an 
image-intensifior using existing na- 
tural light and has the advantage of 
being undetectable by enemy troops. 

The tests are being directed by 
Brigadier Gcnei*al Linton S, Boat- 
wright, Commanding General of Fort 
Riley and of the 24th Infantry Divi- 
sion. Closely supervising the tests is 
Colonel George E. Kimball, Deputy 
Test Director, called in especially 
from the Armor School, Port Knox, 
Ky., for the GDC troop test 



AF Tests New 
Thermoelectric 
Air Conditioners 

The Air Force is testing a thermo- 
electric air conditioner for use In 
mobile communications vehicles. It 
is 12 times more reliable than 
conventional compressed vapor sys- 
tems. 

Developed for the Air Force by 
Radio Corporation of America's De- 
fense Electronic Products Division, 
Camden, N.J,, the new air conditioners 
have an estimated time before failure 
of 6,000 hours, against 480 for vapor 
units. 

Thermoelectric air conditioners 
operate by passing an electric current 
through a semiconductor alloy com- 
posed of bismuth and tellurium. The 
electricity results in heat absorption 
or cooling on one side and heat radia- 
tion on the other. When the polarity 
on the thermoelectric circuit is re- 
versed, the unit acts as a heater. 

Officials at the Air Force Aero Pro- 
pulsion Laboratory, Wright-Patterson 
AFB, Ohio, which is managing the 
project, say that a single unit is ca- 
pable of cooling a four-room apart- 
ment to 15 degrees below the outside 
temperature. 

The modules and fans used in the 
prototype can be applied to any ther- 
moelectric air conditioner, thus ena- 
bling the Air Force to develop a 
family of the units. 

The present prototype is about IB 
cubic feet in size and weighs 800 
pounds. 

Coast Guard 
Opens R&D OfRce 

The U.S. Coast Guard has estab- 
lished an OfRce of Research and Devel- 
opment to meet future requirements 
in marine science, search and rescue, 
aids to navigation and marine safety. 

Rear Admiral Orvan R, Smeder has 
been named chief of the new organi- 
zation and Dr. Charles C. Bates has 
been designated as the deputy chief j 
as well as chief scientist of the Coast 
Guard. 

Located at U.S. Coast Guard head- 
quarters, 1300 E St., N.W., Wash- 
ington, D.C., the new office is orga- 
nized into three divisions: the Applied 
Sciences Division, the Applied Tech- 
nology Division, and the Human Re- 
sources Division. 
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Contracts of $1,000,000 and over 
awarded during the month of Decem- 
ber 1068. 

DEFENSE SUPPLY AGENCY 


2— Burley rroecsglng, Bui ley, Idaho. 
Sl,711i28C CQBCB of Rliccdi uii- 

cooked dehydrated potatoes. Defense Por- 
minnel Suppoit Center, Philadelphia. Pa 
DSA 1U7-60-C-CB69. 

4— Lester D. Lawson & Co., Long Beach. 
Calif. $1,699,801. 67,120 cases of sundries 
packs for ration flupplemonts, Befciue 
Pei'Bonnol Suppoit Center, Philadelphia, 
Pa DSA 134-60-C-0430. 

6— OjiiB Industries, Miami, Fla. $1,729,864. 
200,004 coils of concertina barbed wire 
Defense Construction Supply Center, Co- 
lumbus, Ohio. DSA 700*-Q9’C-i066 
---Columbian Steel Tank Co., Kanana City, 
Mo $1,970,048. 106 liquid storage tanka, 
DofenBQ Construction Supply Center, Co- 
lumbua, Ohio. DSA 700-60-C-094G. 

11— Gulf Oil Carp., Houston, Tex $6,680,921. 
23,802,000 gallons of gaaoline; 2,932,600 
gallons of diesel fuel and 63,466,100 gnl- 
lona of fuel oil Defense Fuel Supply 
Alexandria, Va, DSA 600-CO-D- 

0727, 

la — E. I. DuPont DoNomours & Co., Wil- 
mington, Del, $2,049,890. 66,026,200 lbs. of 
amoniiim nitrate Defenno Gcneial Supply 
Center, Illchmond, Vn. DSA 400-09-C-3318. 
— Phillips Scientific Corp., Bartlesville, Okla. 
$2,094,098. 50,098,200 lbs, of amonium ni- 
trate. Dofenao General Supply Center, 
|| Bichniond, Va. DSA 400-Q9C-8322, 

® 16— Pembroke, Inc., Egg Hnrboi City, N.J. 

$1,661,788, 71,610 merits blue sorgo over- 
coats. Defense Personnel Support Center, 
Philadelphia, Pa, DSA 100-60-C-1037. 

20— GAP Corp., New York, N.Y. $1,089,189. 
19.900 rolls of photographic nciini Him. 
Dofense Gonmal Supply Center, Richmond, 
Va DSA 400-69-0-3452, 

27 — M.L.W. Corp., Ilapamon, Puerto Rico, 
$2,460,000. 1,000,001) pairs of men’s wlnd- 
icHiBlant sateen ripstup poplin tiouHcis 
Defense Personnel Support Center, Phil- 
adelphia, Pa. DSA lOO-OO-C-1107. 



DEPARTMENT OF THE ARMY 

2 — Chamberlain Mfg Corp., Elmhurst, III, 
$1,863,747 (con It act Tnodlftcatlon), MeinI 
pai'ta for 4.2-inch projectiles. Wateiloo, 
Iowa. Amnnmition Procurement & Supply 




CONTRACT LEGEND 
Contract information is listed in 
the following sequence: Date — 
Company — Value — Material or 
Work to be Performed — Location 
of Work Performed (if other than 
company plant) — Contracting 
Agency — Contract Number, 


Agency, Joliet, III. DA AA09-68-C-0036 

— Philco-Ford Corp., Newport Beach, Calif 
$1,380,000. Clnssihed conn tel mcasine pro- 
gram Aimy Missile Command* Huntsville, 
Ala. DA AHOI-69-C-0878. 

3 — Jonca & Lnughlin Steel Corp., Pitlsbuigli, 
Pa. $2,470,121 Electric steel welded pipe. 
Englneei Dlst., San Fiancisco, Calif. DA 
CA09-69-C-0020, 

— Cadillac Gage Co,, Wanen, Mich. 
$1,410,000. Light armored cars Tank Au- 
tomotive Command, Waiien, Mich. DA 
AE07-69-C-0744. 

— Hughes Tool Co., Culver City, Calif. 
$1,194,330. OH-6A helicopter hub assem- 
blies Aviation Materiel Command, St, 
Louis. Mo DA 28-204-AMG-03C97. 

i — Institute for Defense Analyses, Aillngton, 
Vn $6,300,000 (contract modiHcatlonj. 
Basic and applied regearch ; $3,300,000 

(contract mudihcatlon). Evaluation and 
opoiationni analyses. Defense Suppiv 
Seivlce. Washington, D.C, DA HC16-67- 
00X1 DA HC16-67-0-0012. 

— Baldwin Electronics, Inc., Little Rock, 
Ark. $3,101,760. Loading, assembling and 
packing 2.75-inch rocket motois, Camden 
Aik. Pica tinny Arsenal, Dover, N.J. DA 
AA21-60-C-03i7, 

— John K. Ilolliiigsworth Co,, Phoenixville, 
Pn $2,071,020 (continct Inclement). Gen- 
erator sets Mobility qulpment Command, 
St. Louis, Mo. DA AK01-68-C-1572. 

— Pace Corp., Memphis, Tonn. $1,193,660. 
Ground-to-air parachute naies. Memphis 
and Camden, Aik, Plcatluny Arsenal. 
Dover. N.J. DA AA2I-69-G-0284. 

— General Electric, Binllngton, Vt. 

$1,009,281 Spare parts for the 20mm 
vulcan gun. Army Procuiemont Agency 
New York, N.Y. DA AG26-69-C-0347 

5 — Bell Aerospace Corp., Fort Woith, Tex 

$2,426,000. lUI-lK search end icacue heli- 
copters. Hurst, Tex, Aviation Materiel 
Command, St. Louis, Mo, DA AJ01-08-C- 
lon, 

— General Motors, Cleveland, Ohio 
$1,000,000. Interim phnsc of advanced 
production engineering on the XM-70 
combat tank. Cleveland and Milwaukee, 
Wls. Tank Automotive Command, 
Wanen, Mich. DA AB07-60-C-0770. 

6 — Caterpillar Tractor Co„ Peoiln, IlL 

$2,306,817. Traetois and repair paita. 
Army Missile Command, Huntsville. Ah. 
DA AK01-60-C-470C. 

— Greenhut Construction Co., Pensacola, Fla. 
$1,367,766. Construction of otnceis quarters 
at Columbus AFD, Mias. Engineer Diet , 
Mobile, Ala. DA C AO 1-69-0-0002. 

— Western Electric, New York, N.Y. 
$1,189,360 (contract modincntlon). Modifi- 
cation and iclmbitltatlon of a govern- 
ment-owned facility at Binllngton, N.C.. 
In suppoit of the Sentinel production pro- 
giam Sonlincl System Command, Hunts- 
- vlUe, Ala, DA 11060-68-0-0026 

—General Motors, Ponlloe, Mich. $8,426,349. 
Trucks with repair parts and technical 
m anil ala. Mobility Equipment Command. 
Si. Louis, Mo. DA AKOl-GO-C-4946. 

—Iowa Mfg, Co., Cedar Rapids, Iowa, 
$2,091,292, Cinishlng and sciocning plants 
for use on highway i estoration. Mobility 
Equipment Command, St. Louis, Mo. DA 
AK01-69-C-4060, 

— International Ilarveater Co„ Melroae Park, 
111. $1,600,000. Londcis. Liberty villo, III, 
Mobility Equipment Command, St. Louis, 
Mo. DA AK01-69-G-4G74. 

9— AVCO Corp,, Stratford, Conn. $2,232,810 
(contract modification). T56-L-11 turbine 
onginea for CH--47C helicopters, Aviation 
Materiel Command, St. Louis, Mo, DA 
AJ0X-68-C-1863. 

— ^Western Electric, New York, N.Y. 
$3,242,291 (contract modlfteatlon). Sentinel 
troining aids and engineering. Giecnaboro, 
N.C. : Bedford, Mass, } Syracuse, N.Y. ; and 
Santa Monica, Calif, Sentinel Systems 
(Command, lluntsvillo, Ala, DA 
HC60-60-G-0010. 


— Kennedy Van Snun Corp., Danville, Pq. 
$3,868,140. Metal paits for 106mm projec- 
tiles Ammunition Piocuiement & Supply 
Agency. JoHet, 111 DA AA09-69-C-0267. 

—Philco-Ford Corp., Philadelphia, Pn, 
$4,166,116 (contract modiAcalion). Instal- 
lotion and testing of a classified equip- 
ment for a world- wide communication 
By a tom. Electronics Command, Port Mon- 
mouth, N.J. DA AD08-67-C-0163, 

10 — Kalfler Steel Corp., El Monte, Calif, 
$3,274,000, Boxes for small caliber ammu- 
nition, Culver City, Calif Prankford 
Aiscnal, Philadelphia, Pa, DA AA 26-69- 
C-0186, 

11 — Pace Corp., Memphis, Tonn, $1,917*168. 
White Star parachute signals. PIcatinny 
Aisonal, Dover, N.J DA AA21-69-C)-(1327, 

12— FMC Corp., Ssn Jose, Calif. $1,860,900* 
M113A1 full-tiackcd poisonnel carriers. 
Tank Automotive Command, Warren, 
Mich. DA AE07-69-C-0762. 

— Gould Marathon Battery Co„ St. Poul, 
Minn, $2,014,000. Dry batteries. Elec- 
ti onics Command, Philadelphia, Pa. DA 
AB0B-Q9-C-3223. 

— Union Carbide Corp., New York, N.Y. 
$1,836,240. Dry batlorlc-B. Elcctionics Com- 
mand, Philadelphia, Fo, DA AB9B-G9-(3- 
3224 

—Radio Engineering Labs, Long Island 
City, N.Y. $2,200,009 (contract modifica- 
tion ). Ten shelters for use with the Inte- 
grated Wide Band Communications 
System. Electronics Command, Fort Mon- 
mouth, N.J. DA AB07-68-(3-0424. 

13 — Honeywell* Inc., Tampa, Fla. $2,000,009 
(contract modification). Claasifted elec- 
ironic lopair parts Elcctionics Command 
Fort Monmouth, N.J. (contract number is 
cInsBifled), 

— Hercules, Inc,, Wilmington, Del. 
$1,360,000. 1,090,000 lbs. of M9 piopellnnt 
for 81mm mortara. Kenvil, N.J, Ammuni- 
tion Procurement & Supply Agency, 
Joliet, 111. DA AAOfi-fl9-C-0280. 

— Mason & Hanger, Silas Mason Co., New 
York, N.Y, $6,934,760 (contract modiflci 
tion). Support services nnd for loading 
assembling and packing ammunition an 
components, Burlington, Iowa, Ammun 
t!on Procuiement & Supply Agonc' 
Joliet. III. DA AA09-08-C-0468. 

— Goodyear Tire & Rubber, Go., Akroi 
Ohio, $1,181,488. Pneumatic tires for 2^, 
and 6-ton trucks. Gadsden, Ala. Tank Au 
tomotlvc CommaTit], Warren, Mich. D- 
AE07-6D-G-1273. 

— Lockheed Aircraft, Sunnyvale, Call 
$2,177,160 (contiact modification). A clai* 
allied quantity of YO-3A aircraft. Avia 
tiun Materiel Command, St. Louis, Mo 
DA AJ01-CO-C-0060, 

—Chrysler Corp., Warren, Mich. $11,966,017 
(contract mpdi flea tion). MCOAl combat 
tanks. Army Wonpona Command, Roc 
Island, III. DA AF08-C9-C-0018. 

—Charles N, Bohr or, Atlanta, On. $1,670,631 
Construction of a water treatment plar 
at Fort Goidon, Ga, Engineer Diet,, St 
vannah, Ga. DA CA21-fl9-'C-0028. 

'—Martin-Marietta Corp., Orlando, Fla 
$1,730,076. Special lest piogram for the 
Pershing weapon system. Army Missile 
CommamI, Huntsville, Ala, DA AHOl-W- 
C~086S. 

—Hughes Aircraft, Culver City, Calif. 
$2,678,600 (contract modification). Lnsor 
range finders for M60'-A1E2 tanka. Frank- 
ford Aiaonol, Philadelphia, Pa, D.A 
AA2B-C9-O-0163. 

16 — Lear Sicgler, Inc., Anaheim, Calif, 

$7,896,376. Metal par fa for 106mm artillery 
shell fuzes, Ammunition Piocuvement 
Supply Agency, Joliet, HI, DA 
AAO0-69-G-lOa9, 

—Gibbs Mfg* & Research Corp., Janesvillo, 
Wis. $1,986,409. Metal parts for 2*76.tnuh 
rocket fuzes. Ammunition Procurement & 
Supply Agency, Joliet, 111. DA AA09-80- 
C-0104, 
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17— Chrysler Motors, Warren, Mich. $6,636,101 
Cargo trucks and ambulanceB. Tank Auto- 
motive Command, Warren, Mkh, DA 
AA07-6fl-C-0771. 

16— Honeywell, Inc., Tampa, Fla. $15,600,000. 
Clasalflcd electronic equipment, Electronleg 
Command, Fort Monmouth, N.J, 

— General Motors, Oak Creek, Wia, 
$2,600,000. Integration of night sights into 
an armored vehicle. Mobility Equipment 
Command, Fort Del voir, Va, DA 
AK0Z-60-C-O166. 

—Hughes Aircraft, Fullerton, Calif, 
$1,172,096 (contract modiftcation). A 12- 
month engineering program for the AN/ 
TSQ.61 oir defense control and coordina- 
tion system, Aimy Missile Command, 
Huntsville, Ala, DA 01-021~AMC-16606. 

19— Horrincrlon & Hkhardson, Inc,, Worcester, 
Mass. $11,&36|842 MlCAl rifles and for 
Inspection and test equipment Aimy 
Weapons Command, Rock Island, 111 DA 
AF-03-68-C-0046. 

— General Motors, Ypsilanti, Mich. 
$0,460, GOO. MlOAl rifles and for inspection 
and test equipment. Army Weapons Com- 
mand, Rook Island, 111, DA AFmS-GS-C- 
0Q4B, 

— American Machine & Foundry Co„ York, 
Pa. $13,980*000. Metal parts for 106mni 
high explosive projectiles. $1,438,630. Pio- 
vision of facilities for the manufacture of 
metal parts for lO&mm high explosives. 
Ammunition Procurement & Supply 
Agency, Joliet, 111. DA AA09-09-C-02a7. 
DA AAOO-Ofl-C-0270. 

20— Raytheon Cd<, Andover, Mass. $1,083,607. 
Rcpolr of radar seta for the HAWK mis- 
sile syatem. Fort Bliss, Tex. Army Missile 
Command, Huntsville, Ala. DA 
AH01-68-A-0087. 

—International Terminal Operating Co„ 
New York, N.Y. $18,076,626. Stevedoring 
and related terminal sei vices for a two- 
year period at tho Military Ocean Ter- 
minal, Bayonne, N.J, Military Trafllc Man- 
agement & Terminal Service, Brooklyn, 
N.Y. DA HC21-60-D-0080. 

—Harvey Aluminum Co., Torrance, Calif. 
$7,089,397 (contract modification). 
Loading, assembling and packaging am- 
munition and components, and for mainte- 
nance and support aervlcea at the Army 
Ammunition Plant, Milan, Tenn. Ammuni- 
tion Procurement & Supply Agency, 
Joliet, in. DA ll-i73~AMC-0{l620 (A). 

—Kaiser Jeep Corp., Toledo, Ohio. $7,332,237 
(contract modification). Five-ton trucks 
(M39 scries). South Bend, Ind. General 
Purpose Vcbiclo Fro^jcct Manager, Army 
Missile Plant, Warren, Mich. DA 

AE06-69-00012, 

—Mack Trucks. Allentown, Pa. $4,651,606 
(contract modification). Diesel engines for 
5-ton trucks. Hagerstown, Md. General 
Purpose Vehicle Project Manager, Army 
Missile Plant, Warren, Mkh. DA 

AE06-68-C-0010. 

—Boeing Co., Morton, Pa. $1,244,6 j 3, Trana- 
misslon assemblies for CH--47 helicopters, 
Aviation Systems Command, St. Louis, 

Mo, DA AJ01^68-A-000B. 

—Bell Ilelkopter Co., Fort Worth, Tex. 

$1,007,400. Modiftcation kits for tho XM35 
weapon aystema for the AH-IG helicop- 
ter, $1,763,006. Blade nasembllea for UH~1 
helicopters. Aviation Systems Command, 
St. Louis, Mo. DA ADJ0l-68-A-^022, DA 
AJ01-88->A-’0022. 

—Mack Trucks, Allentown, Pa, $1,626,562. 
Tractor end dump trucks, and spare part 
kits. Allentown, Fa. and Woodbrldge, N.J. 
Tank Automotive Command, Warren, 
Mkh, 

23— Olln Mathlcflon Chemical Corp., East 
Alton. 111. $2,341,000 and $0,068,070. 60mm 
]M88A8) and 81mm <M801A2) projectiles, 
Marion, 111. Ammunition Procurement & 
Supply Agency, Joliet, 111. DA AAOD-60- 
0-0061 and DA AA09-60-<M08e, 

—Bell Helicopter Co., Fort Worth, Tex, 
9.070,006, Rotary wing blados for UHl 
elieopters. Aviation Materiel Command, 
St. Louis, Mo. DA AJ61-68-A-0fl22. 

—Honeywell, Inc., North Hopkins, Minn. 
$1,061,264. M210E1 fuzes for lomblets. St. 
Louis Park, Minn. Army Procurement 
Agency, Chicago, HI. DA AAOD-60-C-0140. 

—Goodyear Tire A Rubber Co., Akron, Ohio, 
$2,217,048. Pneumatic tires for 2% -ton 
trucks. Gadsden. Ala. and Danville, Ya. 
Tank Automotive Command, Warren, 
Mich. DA AE08-69-G-1820. 

— B.P, Goodrich Co., Akron, Ohio. $1,061,881. 
Pneumatic tires for 2V6-ton trucks, Miami, 


Ok la. Tank Automotive Command, 
Warren, Mich DA AED7-69-C-1821. 

24 — Raytheon Co., Andover, Mass. $2,394,000. 
Rebuilding of high powei iDuminalois for 
the Hawk missile system Roedelheim, Ger- 
many Army Missile Command, Huntsville, 
Ala. DA 01-021~AMC-14160 (Z). 

— Hccketliorn Mfg, Co., Dyersburg, Tenn, 
$1,017,046 (contract modification). Hand 
grenades. Ammunition Procurement & 
Supply Agency, Joliet, III, DA AA09-CO- 
C-0127. 

— Philco Ford Corp., Philadelphia, Pa, 
$4,600,000 ClaSBiilcd electionic equipment. 
Elcctionks Command, Foit Monmouth, 
N.J. 

—Bell Helicopter Co., Fort Woith, Tex. 
$6,338,041 Rotary wings for UH-1 heli- 
copters Aviation Systems Command, St, 
Louis, Mo DA AJ01~08-A-0222. 

—LTV Electro-Systems, Inc„ Huntington, 
Ind. $8,084,062. Radio sets Huntington 
Ind, and Salt Lake City, Utah, Eiectionica 
Command, Philadelphia, Pa, DA ABOB- 
60-C-1820. 

— Emerson Electric Co., St. Louis, Mo. 
$1,736,260. XM~28 helicopter armament 

subsystems, Aimy Weapons Command 
Rock Island, 111. DA AF03-68'C-002B. 

26— Western Electric, New York, N Y. 

$13,273,007 (contract modification). Prod- 
uction of training aid devices for Sentinel. 
Burlington, N.C, Sentinel System Com- 
mand, Huntsville, Ala DA HC60-68-C- 
0017. 

— General Time Corp*, LaSalle, 111. 
$9,911,714. Motal parts for multi-purpose 
fuses, Peru, 111 Ammunition Procurement 
& Supply Agency, Joliet, HI. DA 
AA00-6O~C-O31O. 

—Harvey Aluminum. Torrance, Calif. 
$3,113,416. 40mm cartridge cases. Army 
Procurement Agency, Pasadena, Calif, DA 
AA09-60-C-0143. 

—Zenith Radio Corp., Chicago, lit 
$2,482,022, 66mm rocket fuzes, Aimy Pro- 
curement Agency, Chicago, III. DA 
AA0O-6O-C~0O39. 

— Hoycs-Alblon Corp., Albion, Mkh. 
$1,608,580. Metal parts for 2,76-inch rocket 
waiheads, Hillsdale, Mich Army Procure- 
ment Agency, CIncInnatti, Ohio. DA 
AA09-69-C-0128. 

— General Motors, Indianapolis, Ind. 
$1,313,860. Transmission components for 
the M109 tracked combat vehicle. Tank 
Automotive Command, Warren, Mich. DA 
AE07-68-C-0836. 

27— Honeywell, Inc,, Tampa, Fla. $7,800,387. 
Multiplexers and lelntcd spare parts kits. 
Electron ks Command, Philadelphia, Fa. 
DA AB0B-67-C-122D. 

— R.C.A., Burlington, Mass. $6,127,070. 
Land combat support system sets. Army 
Missile Compmnd, Huntsville, Ala, DA 
AH01-6D->C-0776. 

— Gcnotal Electric. Burlington, Vt. 
$3,000,000. M61A1 20mm guns, GAU~4/A 
20mm guns and SUU-28/A po<l8. Procure- 
ment Agency, New York, N.Y. DA 
AG26-68*-C-0864, 

— Flinchbaugh Products, Red Lion, Pa. 
$2,700,006. Metal parts for 162mm projec- 
tiles. Ammunition Procuiement & Supply 
Agency, Joliet, 111, DA AAOO-09-C-O317, 

— Airport Machining Corp., Marlin, Tenn. 
$1,637,125. 60mm piojoctilos, Union City, 
Tenn. Army Procuiement Agency, Cincin- 
nati, Ohio. DA AA09-aO-C-0064. 

—General Electric, Burlington, Vt. 
$1,616,826, Line Items of repair parts for 
the 20mm XM8B armoment sub-system. 
Army Weapons Command, Rock Island, 
in. DA AF03-69~C-0036. 

—Radiation, Inc., Melbourne, Fla, $1,600,001). 
Classiftcd electionic equipment. Electronics 
(Command, Fort Monmouth, N.J. 

— FMC Corp., Santa Clara, Calif, $1,301,272. 
Metal parts for 4,2-lncn projectiles, An- 
niston, Ala. Army Procurement Agency, 
Chicago, 111, DA AGn-60-C-0869. 

— Bell Aerospace Corp,, Fort Worth, Tex. 
$1,249,041, Hydraulic servo cylinders for 
AH'IG helicopters, Hurst, Tex, Aviation 
Systems Command, St, Louis, Mo, DA 
AJ01-68-A-0022, 

—Otto J, Elckhof & Sons, Inc,, Crookaton, 
Minn, $1,016,007. Additions and altera- 
tions to a medical center and a dental 
clinic at Grand Forks AFB, N.D. Engi- 
neer Dlst., Omaha, Neb. DA CA46’69-C- 
0037, 

—General Motors, Detroit, Mkh, $2,986,302. 
The development phase of a total package 
procurement award for design, develop- 
ment, advanced production engineering, 


conflimatory teat, and production of llli- 
ton utility trucks and ambulances. 
Wniren, Mkh, and Baltimore, Md, Tank 
Automotive Command, Warren, Mich. DA 
AE07-69-C-0071, 

30 — Hercules, Inc., Wilmington, Del. 
$19,689,203 (contiact modification). Manu. 
fncture of picpojlants and explosives. Rad. 
ford, Va Ammunition Piociiiement h 
Supply Agency, Joliet, 111. DA 11-173“ 
AMC-00037 (A). 

— Raytheon Co., Lexington, Mass. $4, 206, SCO, 
Metal parts for 760-Ib bomb tail fuzes. 
$8,786,662. Metal parts or 760-lb. bomb 
nose fuzes. Work on both contiocts will l)o 
done in Biistol, Tenn Ammunition Pro- 
curement & Supply Agency, Joliet, 1)1, DA 
AA09-69-C-0073. DA AA09-69-C-007U. 

— ^Thiokol Chemical _Corp,, Bristol, Pa. 
$4,082,042 (contiact modiftcation). Load, 
assemble and pack ammunition nn<l ammu- 
nition components MniahalJ, Tex, Ammu- 
nition Procurement & Supply Agency, 
Joliet, 111. DA 11-178- AMO "200 (A). 

— Honeywell, lnc„ North Hopkins, Minn, 
$3,682,676. M219 and M219E1 bombkt 

fuzes. $1,330,400. Metal parts for bomb 
nose fuzes. Work on both contracts will be 
done In New Brighton, Minn. Army Pie- 
cuiemciit Agency, Chicago, III, DA 
AAOy-GO-C-0138. DA AA09-00-C-0106. 

— Consolidated Box Co„ Tampa, FIs. 
$1,786,706. 4.2-inch mortm containers. 
Army Piocurement Agency, Ghlcngo, 
111. DA AG11-6G-G-0399. 

— Chimera Corp., ICeainey, Neb, $2,431,620. 
Gcnciator sots. Mobility Equipment Com- 
mand, St, Louis, Mo. DA AK01-GD-C~4B3T. 

—Stevens Mfg. Co,, Ebcnabuig, Pa. 
$2,330,582. 12- ton scml-trailcrs. Tank Au- 
tomotive Command, Warren, Mich. DA 
AE07~69-C-i448. 

— Alcan Aluminum Corp., Riverside, CaliL 
$2,303,694. 66mm rocket motors. Army 
Procurement Agency, Pnsntlonn, Calif, DA 
AA09-C0-C*'0107. 

— Goodyear Tire & Rubber Co., Akron, Ohio, 
$2,217,048 (contract modification), Pnou- 
malic tiles Gadsden, Ala. and Danville, 
Va. Tank Automotive Command, Warren, 
Mkh. DA AE07-69-C-1820. 

— Bell Aerospace Corp., Fort Worth, Tex. 
$1,936,342. Gear box nsacmblica for UII-l 
hclicopteis. Hurst, Tex. Aviation Systems 
Command, St. Louis, Mo. DA AJOl-GS-A- 
0022 , 

—Bauer Ordnonce Co., Warren, Mkh 
$1,900,637. Hydraulic rammor assemblies 
for M109 self -propelled howitzers nnd con- 
current repair porta. Army Weapons Com- 
mand, Rock Island, III. DA AF08-C9-C^ 
0044. 

— AVCO Corp., Stratford, Conn. $1,389,022. 
Repair pails for T-53 turbine liollcoptor 
engines. Aviation Systems Commnnd, St. 
Louis, Mo. AP 41-C08-07-A-3234. 

31— Eastman Kodak Co., Kingsport, Tenn, 
$24,690,272 (contract modiftcation ), Prod- 
uction of explosives nnd for supixiit serv- 
ices. Ammunition Piocurement & Sti]iply 
Agency, Joliet, III. DA il-173-AM(}- 
00085(A). 

« — Sperry Rand Corp., New York, N.Y. $14,- 
692,008 (contract modiftcation). Production 
of ammunition and components, Shreve- 
port, La. Ammunition Procurement & Sup- 
ply Agency, Joliet, 111. DA U-178-AM(> 
00080(A). 

— National Gypsum Co., Buflfnlo, N.Y. 
$12,681,522 (contract modification). Prod- 
uction of ammunition nnd i elated compo- 
nents. Parsons, Kan, Ammunition Pro- 
curement & Supply Agency, Joliet, III. DA 
11-173-AMC-00006 (A). 

— Medico Industries, Wilkea Barro, Pa. 
$4,012,800. Metal parts foi 2,76-Inch rocket 
warheads. Ammunition Procurement A 
Supply Agency, Joliet, 111, DA AAQO-CO- 
G-0319. 

— Northrop Corp., Annheim, Calif. 

$3,485,000. Metal parts for 2.76-Inch rocket 
waiheads. Ammunition Procurement A 
Supply Agency, Jollot, 111, DA AA09-60- 
C-0308. 

—Lehigh, Inc,, Easton, Pa. $3,240,760. Metal 
parts for 2,76-ineh rocket waihcnds. Am- 
munition Piocurement A Supply Agoncy, 
Joliet, 111. DA AA00-Q9-C-O300. 

—Appalachian Power Co,, Radford, Va. 
$3,225,000 (contract modiftcation). Electri- 
cal power to support production requir- 
ments at tho Army Ammunition FInnt, 
Radford, Vn. Ammunition Procurement A 
Supply Agency, Joliet, 111, DA. ll-178-> 
AMC-00134(A). 
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— Chamberlain Mfg Corp,, Elmhinst, 111. 
$2,855,280. Metal parts for 106mm piojec- 
tiles Waterloo, Iowa Ammunition Pio- 
ciuement & Supply Atreney, JoUet, 111. DA 
AA09-fi9-C-0320. 

— (Jenernl Time Corp , LaSalle, III, 
$1,002,120 Metal paits foi M‘128 lockct 
fuKes Amnumition Procurement & Supply 
AKoncy, Joliet, 111 DA A A09-69-C~0105 

— Western Electric, Now York, N.Y 
$82,052,245 DealKn, development, fabiica- 
tion, installation and tostinjr of the 
common nppoiLuic multifunction army 
ladnr avsteni Iluilinfirton and Winston 
Salem, N C,, Wlppany, N J, and Wayland, 
Mass Sentinel System Command, Red- 
stone Arsenal, Ala. DA IlCbO^CO-C^OO-tO 

— Wcatein Elecliic, New York, N.Y 
$10,871,000 (pontiact modification j Addi- 
tional lesenicli and development on ihe 
Sentinel Missile System. Mouls Plains, 
NJ, Ilunthp^ton Bench, Cnlif , IJedfoi d, 
Mass, and Syincuse, N.Y. Sentinel System 
Command, Redstone Aiaennl, Ala. DA 
30-OG9-AMC-00833 (Yl. 

— Wcfltcrn Electric, New York, N.Y 
$5,000,728 (contract modification) Addi- 
tional hnrdwnio for the Sentinel Porimetf*r 
Acquisition Radar. IluiliiiKton, N.C , 
Whippnny, N.J., and Syincuse, N.Y, Sen- 
tinel System Command, Redstone Arsenal, 
Ala. DA 30-Ofi0-AMC-O03a3 (Y). 

— HnycUlnc Corp., Little Neck, N.Y 
$8,50(5,000, Giound intenosatoi sets which 
elicit losponaca from airborne tianspon- 
dors, Green lawn, NY Elcctionics Com- 
mand, Philadelphia, Pa, DA AB05-C9-C- 
0404 

— Raytheon Co„ Norwood, Mass. $3,008,308. 
Multiplexers and spare parts kits. North 
Dl^hlon, Mass, Electronics Command, 
Philadelphia, Pa. DA AlI05-nO-C~l012 

— Phnio Corp,, Shiewsbury, Mass. $1,115,629. 
Cable and adaptor assemblies. Laredo, Tev. 
Electumlcs Command, Philadelphia, Pn 
DA An06"09-C-1020. 

— Wostcin Electric. New Yoi k, N.Y. 
$6,445,160 (contract modification), FY 60 
Nike IToicules mlssileH system euRinccilny 
services, Ihirlin^rton, N.C , Syracuse, N.Y 
and Santa Monica, Calif, Army Missile 
Command. Huntsville, Ala, DA AHOl-GS- 
C-OIOG, 

— Amran-Orlnndo Corp., Orlando, Fla 
$5,077,412 Metal pnits for 40mm cartridKo 
fUKoa, Army Procuioment Apency, Chi- 
cago, 111. DA AAOD-OO-C-0047. 

— Chrysler Corp., Detiolt, Mich. $6,365,890 
(contract modincation). Settlement of en- 
Blneer oideis on MG0A1IC2 combat tanks, 
combat onfrlnoering vehicles and MOOAl 
AVLII tanks with combat chassis Army 
Weapons Command, Knek Island, III DA 
AF03-67-C-0009 

— Texas InstrumentN, Inc,, Dnlliia, Te\. 
$8,500,001), CtaHsIllcd electronics equiptnont 
Eloclionles Command, Foil Monmouth, 
N.J. 

— Chrysler Corp., Detroit, Mich. $2,377,144 
(contract mndiflcailon 1. Sotilomont of on- 
glnoeilnK ordeis on MGOAlEl tunot sys- 
tems and concunent repnit parts Aimv 
Weapons Command, Rock Island, 111, DA 

ll-109“AMC-00Gn2 (W) 

—Action Mfg, Co., Philadelphia, Pn 
$1,051,100 (contract modification). Metal 
parts f(n 750-lb bomb tail fuzes. Aimv 
Procurement ARoney, Chicago, III. DA 
AAC9^G0'-C-0076, 

— Cargill Detroit Corp., CInwBon, Mich, 
$1,700,312. White phosphoius production 
equipment. Engineer Dlst , Fort Worth, 
Tex. DA CAfl3-Ofl-C-0079. 

— Norris Industries, Los Angelos, Calif. 
$1,705,037 (contract modification), 152mm 
piojccliles Army Proem cment Agency, 
Pasadena, Calif, DA AG07-6H-C~12r)7. 

— University of Wisconsin, Madison, Wis, 
$1,420,000 (contract modification). Opera- 
tion of the Mathematics Resoaich Center, 
Madison, Wla At my Reseaicli Ofllco, 
Diuham. N.C. DA 31-124-ARO-D-O4r,2, 

— ITT Corp.t Eaton, Pa. $1,408,046, Repair 
parts for imago in tens! Her aasom biles 
Roanoke, Va. Electronics Command, Fort 
Monmouth, N.J. DA AB07-C8-C~0115. 

— Andrews Sc Parrish Co„ Richmond, Vn. 
$1,244,900, Construction of active Aimy 
siippoU fncltilies at A.P. Hill Milltaiy Re- 
servation, Va. Engineer Dist., Norfolk, 
Va DA CAC5-GO-C-0028. 

— General Motors, Detroit, Mich. $1,086,426. 
Diesel engines for l*/i-ton Iriicks. Tank 
Automotive Oommnnd, Wniren, Mich. DA 
AE07~08-C-26D7. 
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2 — Ilarvcy Industries, Glendale, Cnlif 

$1,014,046 Ziml locket laiinchcis Navy 

Ships Parts Conti ol Centei, Mechanics- 
biiig, Pa N00104-60-C-0161, 

3 — Mngnavox Co„ Foil Wayne, Ind 

$.81,910,849 I con tract modification) Air- 
borne ASW systems Naval Ali Systems 
Command N00019-68-C-0497, 

— Pace Corp., Memphis, Tenn. $1,033,600 
Detonating fuses foi D-inch, 61 cal guns 
Navy Ships Paits Conti ol Centei, Mochan- 
lesbmg, Ptt N00104-CO-C-0171, 

— AVCO Corp., Stintfoid, Conn. $1,647,000 
Constant speed drives foi gencintois 

NfivnI Ail Systems Command 
N00019--60-C‘-0082. 

—'General Dynamics, Gioton, Conn 
$22,000,000 Materia is and equipment foi 
constuiction of a nuclear attack subma- 
ilno Naval Ships Systems Command 
N00024"67-C-0346. 

I— Grumman Aircraft Engineering Corp., 
Rethpngo, N.Y, $10,420,000 (contiaet 
modification). Long lend lime effort for 
FY 1969 proem cm ent of A-6A aircraft. 

Nuvnl Air Systems Command, NOw GC- 
0068, 

—United Aircraft, Strntfoul, Conn 
87,896,130 nH-3P helicopters for the 
Const Gunid. Nuvnl Air Systems Com- 
mand. N00024-69~C-0201. 

— WestlnghouBC Electric. Pittsburgh, Pa. 
$4,657,400, Nuclear reactor compaitment 
eomponenta NnvnI Ship Systems Com- 
mand. N00024-69-C-610L 

— General Dynamics, Pomona, Cnlif. 
$3,081,790, Weapon systems modeinuntlon 
of seven guided missile frigates. Nnvnl 
Ship Systems Command, N00024-69-C- 
024). 

5— Dixie Mfg. Co„ Baltimore, Md. $6,707,768 
Procurement of two deep dive systems to 
be installed abonid two now submnuno 
rescue ships. Naval Ship Systems Com- 
mand. N00024-09-(3-0261 

— Aiichtcr Co„ Jncksonvlllo, Fla. $3,298,000. 
Construction of a pntiol aircraft support 
facility Jacksonville, Fin. Southeast Div , 
Naval Facilities Engineering command, 
Charleston, S.C. N624G7-C7-G-0473 

6 — Todd Shipyards, New York, N.Y 
$13,960,000 Constiuctlon of nn ocenno- 
ginphic icsctnch ship. ScutUc, Wash. 
Naval Ship Systems Command, 
Nflf»O24-iJ0C-u2B0. 

— University of Washington, Soatllo, Wash 
$2,306,600. Roseavch and development in 
the field of underwater ordnance Naval 
Ordnance Systems Oommnnd. NOw 66- 
a2f)7-d, 

— Bendix Corp,, MIshnwnkn, Ind, $1,220,000 
Engineering and development piogiam on 
TALOS IUM-8 soi-jea and TALOS ARM 
missiles and associated production and tac- 
tical lest equipment. Naval Ordnance Sys- 
tems Command, NOOOl7'-68-C-43fl2. 

— Chromnlloy American Corp., Edwnrdsville, 
1)1 $1,924,435. Electric primcis used in the 
6-iiich. 38-cal. gun ammunition loading 
piogrnm. Navy Ships Parts Control 
Contei, Mechanlcsburg, Pn. N001O4-G0- 
C*-0144 

9— Raytheon Co„ Lowell, Mass. $7,360,847. 
Guidance and control groups for Side- 
winder missiles for the Navy and Chn- 
pnirnl missiles for the Army Naval Air 
Systems Command, N00019-69-C-0200, 

— Alsco, Inc,, St, Louis, Mo. $6,042,649 (con- 
tinct modification). Rocket laimehevs. 
Naval Ah Systems Command, NOOO 19-68- 
C-0562, 

— Norris Industries, Los Angeles. Calif. 
$4,906,938 MIC 81, MOD I, bomb bodies 
for 250-lb. bombs. Navy Ships Paita Con- 
ti ol Center, Mochnnicsbuvg, Pa, 
N00104-*09-C-0188. 


— Cosmodyno Corp., Torianco, Cnlif. 
$2,489,600 Ammi flash distillation watei 
bulges, Naval Facilities Engineering Com- 
mand N62473^69-C“0037 

— Hartman Systems Co., Huntington Station, 
N.Y $2,17 1, Q53, Rcfuibishing and modi- 
fying navigational computer display sots. 
Naval Air Systems Command. N00019-69- 
C-O160. 

— Fairbanks Morse, Inc., Beloit, WJa 
$2,008,246. Diesel engines, nBSOciated spo- 
cial tools, and engineeiing services. Naval 
Ship Systems Command N00024-69-G-6259, 

— Lnsko Metal Products, Hughcatown, Pa 
$1,911,046. Ziini lockct Inuncheis Navy 
Ships Paita Control Center, Mechanies- 
buig. Pa. N00104-09-C~0167. 

—Curtiss Wright Corp,, Wood-Ridge, N J. 
$1,846,610. Modification kits for JOB en- 
gines used on A-4 aircraft. Aviation Sup- 
ply Office, Philadelphia, Pa. F41608-69- 
A-0067-GB01 

— General Precision Systems, Inc. Little 
Falls, N.J $1,038,717 Conveitor and 
mounting components for the AN/AVA— 1 
digital data system. Aviation Supply 
Office, Philadelphia, Pa. N0038a-69-C-00a8 

10' — LTV Aerospace Curp., Dallas, Tex, $7,- 

600.000 (contact modification). Long lend 

time effort In support of FY 1970 piocurc- 
ment of A-7D aiicinft $7,009,000 (con- 
tiact modification). Long lead time effort 
In suppoit of PY 1970 procuiement of 
A-7E aircraft. Naval Aii Systems Com- 
mand N00019-C7-C-0143, N00019-68- 

C-0076 

—Sperry Rand Corp., St. Paul, Minn. $9- 
841,600. Avionics computers for P-30 air- 
craft. $3,319,081 (contiact modification) 
Avionics computoift for P-3C nhciaft. 
Naval Air Systems Command N00019-60- 
C-0296. N00010-68-C-0266. 

— Fairchild Hiller Corp,, Syosset, N.Y. $4,- 
687,496. MK 844, MOD O and MK 37G, 
MOD O, elcotilc bomb fuzes Novnl Air 
Systems Command. N00019~69-C-0337, 

— Lockheed Aircraft, Marietta, Gn. $8,- 

500.000 Research and development on n 
classified piojGct. Naval Air Systems Com- 
mand. N00019-69-C-0309 

— Honeywell, Inc,, Seattle, Wash. $1,- 
395,310. MK 48, MOD O torpedo pioginni 
management; test planning, data taking, 
1 eduction and analysis, full time test vos- 
flel SOI vice and losenich and development 
suppoit services. Naval Oidnance Systems 
Command. N00017-OD-C-1210. 

— Schenult Industries, Baltimoio, Md. $ 1 ,- 
008,897. Pneumatic tires for A4 airciaft, 
Aviation Supply Office, Philadelphia, Pa 
N00383-09-C-2618. 

11 — General Electric, West Lynn, Mass. $2,- 
017,419. Rotiofit kits for T68-GE-8 en- 
gines Aviation Supply Office, Philadelphtu, 
Pn. F34601-68-A-2U4-GBGY. 

12— Gcncial Electric, Utica, N.Y. $3,180,968 
Guidance and control gioupa for Chaparral 
missiles. Naval Air Systems Command. 
N00019-69-G~0199. 

— DoLaval Turbine, Inc„ Tienton, N.J. $1,- 
976,681, Steam turbine genoialora Includ- 
ing nssocialcd engineering services, tech- 
nical data and leports. Naval Ship Sya- 
tems Command. N00024-69-O62B4. 

13 — A. G. Sclinonmakcr Co., Inc., Siiusnlito, 
Calif. $3,039,234. IT eduction of generators. 
Naval Construction Battalion Center, 
Davisville, R I. N 62 678-6 8-C-0 126, 

— Hercules, Inc., Wilmington, Del. $1,- 
068,891. CompoBition D-2 wax Navy Ships 
Parts Control Center, Mcchnnicaburg, Pn. 
N00104-G9-C-0186, 

16 — North American Rockwell Corp., Mc- 
Giegor, Tex. $4,911,663. Rocket motors for 
Spariow and Shrike guided mlasilos. Na- 
va! Air Systems Command. N00010-C9-C- 
0216 

— United Aircraft, East Hurtfonl, Conn. $2,- 
260,009 (contract modification). Increase 
the limitation of authoi Izatlon for de- 
sign, fabrication and testing of the 
JTF10A-32C engine. Nnvnl Air Systems 
Command, N00019-69-C-0120 

—Sperry Rand, St. Paul, Minn $l,G0G,6OO. 
Computers, awitchbonids, motor generatoia 
and consoles for ahipboaid use. $1,018,000. 
Com pu tel a and aBsociated components. 
Walk on both contracts will be done at 
St Paul, Minn, and Salt Lake City, Utah. 
Nava) Ship Syaloms Command. N00024- 
69-G-U34. N00024-69-G-1149 

17 — Lockheed Aircraft, Burbank, Cnlif, $80,- 
662,000, P>-3C aircraft. Naval Air Systems 
Command. N00010-69-C-0287. 

— Weslinghousc Electric, Pittsburgh, Pa. 
$10,000,000. Nuclear leactor compartment 
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o Kaviil Hhip Syalcraa Com- 
N00024-G7-C-60fii8 
Aircraft, Stintfoid* Conn §2,- 
(.coiitiact mucliticatiun) , Long lead 
Toil foi HH-3E heticopteis Kavnl 
sterns Command. NOtIO ID-GT-C-lkGR'l, 
t Wire & Cable Co., Ne^vin|rton, 
1,5110^000, Blanch cable foi‘ use in 
{lapinc icsoaich Naval Electionic 
s Commatul N00030~C9— C~I152‘1 
I Electric, Schenectady, N.Y, $24,- 
Nuclcm icficlor compaitment com- 
’ Naval Ship Systems Command, 
“67-C-5321. 

Rnnd Carp., Long Island City, 

l, BUO,000 J’ladiiction of computois 
Oi dnance Systems Command 

-69-C-2304 

Tractor & Equipment Co., Rock- 
Id $1,078,472 Aircraft towing tiac- 
’hosteiton, Itid, Navnl An Knpi- 
Cciitei , Pliilndelphia, P«i N(Jt)0ir>6 

on C'fl., Bedford, Mass. $1,305,054 
ct medliication ) . hiciemenlnl funtl- 
Spnirow III mibsiloa Naval Ail 
. Command N00010-C7-C-0011). 
American Kockwell Cerp., C’oliim- 
•lio, $1,144,000. Lowei' skius, iippei 
ind wing skins foi RABC ati craft 
n Supply Oilke, PhliRdelijliia, Pa. 
^co-A-oaoz-oiu 

Aircraft, Fiillciton, OnJif. $0,- 
. Navy tactical data system units 
Ship Systems Cominnnd. N00024- 
111 

on Co,, Poitsmouth, It. I 83,236,110. 
tiun and icsltiiation of sonai eqnip- 
Nnval Ship Syatetns Cominnnd. 
-G9-C-1131 

Downey Ccnstructlon Co., hlil- 
, Wis. $2,549,072. Conatiucllon of 
clionic weapons precision facility 
Naval Shipyaul, Long Bench, 
Naval FacUitlcH Engineering Com- 
Nfi2473-G8-U-«)012. 
rhoiiae Electric, Plttsbiiigh, l^n. 
jOO Design and and production of 
pioimlslim components Navnl 
Systems Cammanil. N00024-69-C- 

est Welding & Mfg, Co., Alham- 
dlf $1,850,732 Conalructlon of 62 
lulled mechanizod landing ciaft. 
Ship SyateniB Cumniand. N00024- 
’61 

^timber & Mlllwork Corp., Bi idifc- 
Va. $! ,087, 383. Weapons tralleia 
laitlons handling. Naval All En- 
ig Center, Phi In-del phi a. Pa. 
-G9-C-1107 

Aircraft, Strntfoul, Conn. $87,- 
(contrnct niodlflciition) CH-63D 
CIS. Naval Ail Systems Commaiid. 
-G8-C-0471 

Aircraft Corp., SLailfoid, Cuan, 
lOfl (contact nrxHlIficatlonl I<oug 
me ofToit and niateiial foi 3111-63 
eiB Naval Air SysletriH Commund- 
-G7-O-0401 

Electric, Utica, N.Y. $8,065,(127. 
irocussing systems foi P-3C atj - 
Naval All Systems Command. 
-a9-C-0270 

Radio Co., Cedar Rapids, Iowa 
86. Classified eicctroalc connlor- 
' equipment Naval Air Systems 
ad. Nfl0019-C9-C-0084. 

Machine Works, Inc., Niles, III $1- 
Numciicnlly conti oiled machine 
nofiles lunl conl'^uiR pHipellcis 
’uichaBlng Ofilce, Washington, DC. 
-C9-C-0130. 

Dynamic 9, Pomona, Calif, $1,- 
i con tract modification). ARM-7 8 A 
d ARM weapon systems. Navnl 
items Command. N00019'-G7-C-03t)9. 
^orp,, Snn Jose, Calif. $2,801,244, 
ning anpporl for Navy nsaault 
ions vehicles. Navnl Air Systems 
nd. N00024-69-C-2062. 

Rand Corp., Charlottesville, Va. 
107. Periscopes, repair parts and 
cd technical data, Navnl Ship 
, Command. N00024-G9-C-C5G1. 

I Electric, Binghamton, N Y. $1.- 
Aiitomatic flight control svstems. 
Air Syatema Command. NOOOID- 

m. 

JH Co„ North Dighton, Mass. $9,- 
Prodiietlon of AN/SPR-61C radar 
id lelatc-d equipment. Naval Ord- 
Systems Command, N00017‘"69-C- 

Webh Corp., llonoluln, Hawaii. 
,005. Construction of housing units 
am AFB, Hawaii ; the Navnl Com- 


plex, Cahii, Hin\aii, anil the Piitific Mis- 
slle Range, Kauai, Hawaii Mid-Pacific 
Div , Naval Facilities Kngmeci lag Com- 
mand, Hotioluln, Hawaii N62471'G9-B~ 
027 k 

— B-E-C-K Christenson Rnber-Keif and 
Associates^ Seattle, Wash $1,191,710, Con- 
stMicitna of a hnngei and a tiansmittei 
and clcctiuiiicH repair facility nl the Naval 
Aictic Rescai lIi Labointoiy, Ban ow, 
Alaska Noithwest DIv , Naval Facilities 
ICngineeiing Command, Seattle, Wash. 
Nfi247G-09-C-007fi 

— llealy Tlhbltts Construction Co., Long 
Bench, Calif. $1,198,400 Cons li lie tion of 
uti lilies foi Piei Si\ at the Naval Ship- 
vnid, Long Beach, Calif Southwest Div, 
Nava) FacBitiest EnKnicermg Command, 
San Diego, Calif, N«2 173-C8-C-0103 

— Palmetto Confllnictl-an Co, Churlesloii, 
S.C $1,076,991 Constiuction of n mine 
wnifaie school addition, Naval School of 
Mine Waifnie, Charleston, SC Southeast 
Div, Naval Facilities Engineering Com- 
mand, Chai lesion, SO N62467 -(j8“C-0181 

30 — Southern Stevedoring Carp., Noifolk, Va 
$2,748,B91 Slevodoiiiig sei vices for the 
Naval Supply Conte i , Noifolk, Va. Naval 
Suppiv Cenloi, Noifolk, Va. N00189-C9- 
D-028S 

— «Vilro Corp, of America, Silvei Spilng, Md 
$1,375,090 Engineoiing sei vices to imple- 
ment a can flgin ation management contiol 
piogtam on tlie USS GiMtuiif> (SS“803i 
ASW comhftt syatom Naval Oidnance Sys- 
tems Command. N00017'-69'C-1415. 

31 — General Electric. Schenectady, N.Y $24,- 
560,000. Design and fuinlahlng of nucleai 
ptopulsion comiHinents. Naval Ship Sys- 
tems Command, N00O24-67-C-532i. 

— ^Tractor, lnc„ Auatln, Tex $1,060,000 In- 
tepjatofl bigislic suppoit inveatigationa and 
studies for submniine radm Naval Ship 
Systems Command NO ( 9)2 4-50-C -10.51 

— Raytheon Co,, Lowell, Mass. $1,606,760 
Med'firnllcih Kit*^ for Snan III niisRiles 
Oxnaul, Cnlif Navy Ships Purls Control 
Center, Mechnnicsbui g, Pn N00104-C7-A- 
(1006 
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DEPARTMENT OF THE 
AIR FORCE 

2 — Lockheed Missiles & Space Co„ Sunnyvale, 
Calif $1,100,000 Launch auppoit aoi vices 
fur the Westeni Test Range. Vnndenbnig 
APB. Cnlif Space & Missile Syfltems Or- 
ganization, fAFSC), Los Angeles, Cidlf. 
F04701-&8-C-0005. 

3 — Acrojol-Genornl, Snci aniento, Calif, $2,- 
414,005 Pre-production eifoit to Buppoit 
the FY 1970 icquirementn for Stage II 
niuluiH foi Minn toman UI Space & Mis- 
sile Syalems Organ l/atioiig (AFSG), Los 
Angeles. Cnlif. FO4701-69-C-0138. 

— Del 15. Webb Corp., Phoenix, Ailz. $3,- 
320,777 Cnnstnictlon of 172 fnmlly hous- 
ing tmiK at George AKB, Cnlif Piocuie- 
mont Div., (1 purge AFB, Calif FO4G09- 
OO-C-OOGl. 

— J. J, Cook Construe (Ion, liic,, Oklahoma 
City. Okla $3,157,710. Constuiction of 162 
family hoitsing iiiiilts ut Tinker AFB, 
Okla. Oklahoma City Air Matovlel Aiea, 
(AFLC), Tinker AFB, Okla. F34«r>()-69- 
C-9218. 

— Continental Aviation & Engineering Corp., 
Detvolt, Mich, $2,115,270. Production of 
Jfifl ah Cl aft engines, Toledo, Ohio. Aero- 
nniitical Systems Div., (AFSC), Wrlght- 
Pattcraon AFB, Ohio. F33G67-69-C-0203 

I — Sunatrnnfl Corp., Rockford, 111. $6,460,700, 
Pioductlon of con Blau t Bpeod drives and 
gem boxoa for nii craft. Oklahoma City Air 
Materiel Aten, (AFLC), Tinker AFB, 
Okin. F34691-68-A-220a. 

— F, D. Rich Co., Slam fold. Conn $4,968.- 
000. Const motion of .300 family housing 
units «t Ciaig AFB. Ala. Base Pior^re- 
moiit Onice, GiaJe, AFB, Ain. FOI 6022-60 
-C-0087. 

5 — 'Advciiture Line Mfg. Co,, Pnison, Knn. 
$3,332,600. Pioiluction of bomb components 
Ogden Air Matoiiel Aiea, (AFLC), Hill 
AFB, Utah. P42600-C9— C-2401, 
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— victor Compometcr Corp., Rogois, Ark. 
$2,272,792, Production, of bomb components. 
Ogden Ah' Materiel Aren, (AFLC), llill 
AFB. Utah F42600-G9-C-2305 

— Bend lx Corp , South Bend, Ind, $1,153,943. 
IToduction of wheels and main landing 
gear apiilicnhle to KC-lSfi an craft. Ogden 
All Mitlenel Aiea, (AFLC), Hill AFB, 
Utah. F34601-f)7-A-2849. 

6 — Fnlrchild Camera & InBlrumcnl Corp., 
Syosaot, N Y $1,38«,0D0, Pioducllon of 
nil borne cnmeia systems Aeronautical 
Systems Div , (AFSG), Wright Pnttoiaon 
AFB, Ohio h 33b57-G‘J-C-0 172 

— G&S Constiiictirin, Inc, Rapid City, S.D. 
$4,321,897 Lnboi, equipment and mate- 
iiels necessary to move 200 rolocatiibk 
houses fiom Glasgow AFB, Montano, to 
Mountain Heme AFB, Idaho. Piocuicmont 
Div , Mountain Homo AFB, Idaho. F40603- 
69-C-0087. 

9 — Ilnllicraftcrs Co., Chicago, 111. $2,485,328 
Modification kits and associated itema of 
the ALT-28 aii borne electionica system, 
Warner Robins Air Matciiel Aiea, 
(AFLC), Robins AFB, Ga. F34G91-C8-'A- 
2916~RJ08. 

— (iciicrnl EIcciilc, Binghamton, NY. 81,- 
600,005 Pioductlon of components for the 
AN/ASU-26 computing optical sight sys- 
tem Aeronautical Systems Div., (AFSC), 
Wright-Patleisoii AFB, Ohio. F3 3657- 69- 
C-0609 

10 — Wcstinghousc Electric, Ballimoic, Md, $9,- 
000,000 Production of nlibuino countoi- 
mcasiiic equipment. Aeronautical Systems 
Div., (AFSC), Wi ight-Pattorsoii APR, 
Ohio. F33667-69-C-0440 

11— Aerojet General, Snciemento, Calif $8j- 
403,901 (contract increment) Kescnicb, de- 
velopment and pioducliim of Stiige III 
motois for Minutemnn missiles. Space & 
Missile SyatemH OignnLntlon, (AFSC), 
Noitim AFB, Calif F04 094-6 7--C-00n4. 

12 — Modulux, Inc., Newark, Calif. $1,084,675. 
Production of modular lelocntabic bnilil- 
ings. Wniner Robins Ah Mnteiiel Aiea, 
(AFLC), Robins APB, Gn F09603-G9-C- 
1645 

13 — TRW, Inc., Redondo Bench, Calif. $0,- 
5(10,1105, Devchtpmcai suiqiort foi' the 
Minutemnn weapon system (for pel tod end- 
ing June 30. 1960); $10,416,304. Non-dc- 
volopmeut siiiqiait of Mliuueman weapon 
syslcm (foi period ending June 
30, I960). Wolk on both contiacts to be 
dune nt Norton AFB, Cnlif. Space & Mis- 
sile SystoniB Oignniimlion, (AFSC), Log 
Angeles, Cnlif. F047ttl~G8-C-01G8. F04701- 
68^0-0164. 

17 — United Aircraft of Cnnnda, I.«ongucqullj 
(Quebec. Canada. $1,647,926, R4360 all ci aft 
engine apiuo paitH Snn Antonio Air Mate- 
lie) Aiea, (AFLC), Kelly AFB, Tex. 
N383-93300A. 

18 — Honeywell, Inc., Minneapolis, Minn $4,- 
369.305 Modification of the MB-S auto- 
matic flight control ayatem for F-151 air- 
craft. Oklahoma City Air Materiel Area, 
(AFLC), Tinker AFB, Okln. F34601-C8-C- 
4711. 

— Boeing Co,, Sonttle, Wash. $1,900,000. 
Minutemnn modernization prog) am. Choy- 
eiine, Wyo Space & Missile Systems Oi- 
ganiaation, (AFSC), Los Angeles, Calif, 
F547()l-65-A-(il42. 

— Cm liss-Wriglil Corji,, Wood-Rldge, N J, 
$1,358,085, Production of spaie pnits for 
aircraft engines Snn Antonio Air Mritc- 
liel Aiea, (AFLC), Kelly APB, Tex. 
F4160H 69-Afl0r>7 

20 — Goodyear Aerospace Corp,, Litchfield Pnik, 
Ariz, $1,036,418. Pioducllon of spare parts 
for the AN/APQ-102 radar system. Akron, 
Ohio and Litchfield, Arlz, Warner Robins 
Air Materiel Aion, (AFLC), Robins AFB, 
Gn F34601-68-A-3143. 

— Mnxaon Electronics Corp,, Oront River, 
N.Y, $5,382,725. Production of fn&e assem- 
blies for bombs. Old Foigc, Pn. Ogden Air 
Mnteiiel Aicn, (AFLC), Hill APR, Utah. 
F34601-fi8~A~2701. 

— Southweat Airmotlvc Co„ Dallas, Tex, 
$2,034,216. Overhaul and modification of 
J-33 engines, Oklahoma Air Materiel Area, 
(AFLC), Tinker AFB. Okln. F34G01-69- 
C-0096. 

23— TRW. Inc,, Redondo Bench, $3,400,000. 
Minn toman opoi ntfonal targeting vorlflcn- 
tjon null validation program, Norton APB, 
Cnlif Space & Missile Systema Oiganizn- 
tion, (AFSG), Los Angeles, Calif. F047GI- 
69-G-0121, 

— General Electric, West Lynn, Mass. $16,- 
686.000. J86-GI3-5G/13/i7/17A TiirhMet 
engines, Aeionaulical Systems Div,, 
(AFSC), Wi'ight-Palterson, AFB, Ohio 
F386fil-69-C--0066. 
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— (iootlycar Acronpace Corp., Akron, Ohio 
$1,377,977 LaiKe pallets fo» loading and 
iinlouding all caigo Wnrnei Robins All 
Mateuel Aren, (AFLC), Robins AFR, Gii 
F09f503-69-C-'1946 

— General Moturfl, Indianapolis, Ind. $9,246,0 
236 Fiodnction of TSC-A-H tuibopiop 
engines Aeionauticnl Systems Div., 
^AFSC), Wi ight-Pnttci'son AFB. Ohio 
F33Gf)7‘^G 8-0-0706 

—Lake McDonald, lnc„ Vidnlin, Gn SB,D31,^ 
100, Construction of a 30O-«nit ndilditlon 
to the family housing aiea at Shaw AFB, 
SC. Piocuiement Div , Shaw AFB, SC. 
F38601-69-C-0065. 

26 — Superior Steel Ball Co„ New Britain, 
Conn $2,330,477. Production of BLU 26 
bomblet components Washington. Ind, Og- 
den All Mateiiol Aien, (AFLC), Hill AFB. 
Utah F42GOO~09-C-2638. 

27 — Continental Aviation & Engineering 
Corp., Detroit, Mich $2,600,000. Production 
of JlOO jet engines, Toledo, Ohio. Aero- 
nautical Systems Div,, (AFSC), Wright- 
Patterson AFB, Ohio F88667-C9-C-0007, 

— Singer-Gcnernl Precision, Inc,, Bingham- 
ton, K.Y, $1,400,000 Mission simulator and 
support items for F-111 aircraft Aero- 
nautical Systems Div,, (AFSC), Wilght- 
Patterson AFB, Ohio. F33667-a8-C-1239 

— Sydney Construction Co., Brookline, Mass 
$1,961,600. Constiuctlon of family housing 
units at L. G Hanscom Field, Mass, Elec- 
tionic Systems Div., (APSO), L, O Hans- 
com Field, Mass, ri9660-C9-C-0421, 

— Dallas Airmotlve, Inc., Dallas, Tex. $t,- 
737,636. Overhaul of R2800 aircraft en- 
gines San Antonio AIi Mateiiel Area, 
fAFLC), Kelly AFB, Tox. F41608-C9-D- 
0G72, 

30— Litton Systems, Woodland Hills, Calif. 
$9,163,017. Production of avionics subsys- 
tems for F-4 aircraft. Aeronautical Sys- 
tems Div., (AFSC), Wiight-Pattoison AFB, 
Ohio. P33flB7-C8-C-094. 

—Cornell Aeronautical Lab, Buffalo, N.Y, 
$2,297,097. Analysis and ovaimtlon of ef- 
fectiveness of penetration aids Aeionau- 
tlca Systems Div, (AFSC), Wright-Pnt- 
teraon AFB, Ohio F33G15-68-C-1S19. 

— M.I.T., Cambridge, Mass $2,422,000. Basic 
iGsearch concerning the properties of mat- 
ter in intense magnetic flcds. Air Force 
Olllco of Scientific Research. F4 4620-87- 
G-0047. 

— I.B.M., Gaithersburg, Md. $1,600,000. Work 
on a large aperture seismic array experi- 
mental signal pioceasing system. Elec- 
tronic Systems Div,, (AFSC), L. G. Hans- 
com Field, Maas F19628-08-C-0400, 

— Raytheon Co., Waltham, Mass, $1,626,166. 
Production of electron tubes. Warner Rob- 
ins Air Materiel Aren, (APLC), Robins 
AFB, Gn. F00603-08-A-0327. 

— Bendix Corp,, South Bond, Ind. $1,041,000. 
Oveihaul and modification of engine fuel 
controls. Oklahoma City Air Materiel Area, 
(AFLC), Tinker AFB, Okla. F34601-69- 
D-0731. 

31— Lockheed Aircraft Service Co», Jamaica, 
N Y. $1,764,002, Maintenance and modi- 
fication of special all* mission aircraft 
for py G9. Oklahoma City Air Mateiiel 
Aren, (AFLC), Tinker AFB, Okla. F34001- 
68-C-4834. 

—General Electric, Cincinnati, Ohio. $2,- 
600,000, Engineering effort and services for 
J79-GE-10/-16/-17 aiicrnft engines for CY 
1969. Evendal^ Ohio AoronatiUcnl Sys- 
tems Div., (AFSC), Wvlght-Pattoraon APB, 
Ohio, F33667-e0-C-0434, 

— Canadian Commercial Corp., Ottawa, On- 
tario, Canada. $2,323,608. Weapons roleaso 
control systems for P-4D/E aircraft, Acro- 
nautlal Systems Div., (AFSC), Wright- 
Patterson APB, Ohio, F386B7-C9-C-0fl84. 

— AAI Ciirp., Cockoysvillo, Md. $1,031,088. 
Modification of fault detection testers for 
F~4C/D weapons contiol syatoma, Aero- 
nautical Systems Div., (AFSC), Wrlght- 
Patterson AFB, Ohio. F8 8067-08-0-0908. 
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20 — Canadian Commercial Corp,, Ottawa, On- 
tario, Canada. $1,267,600. Production of 
pressure -temperature test sets and spare 
parts, San Antonio Air Materiel Area, 
(AFLC), Kelly APB, Tex. P4160a-.6fl-C~ 
7306. 


Distributing the Risk 

(Co7ithmed from page 10) 

factors could work to the detriment of 
system quality and ultimate perform- 
ance, a risk winch has not developed 
in the C-6 but .should not be tolerated. 

While I believe that we cannot 
afford to relinquish the advantages of 
total packa8:e, I believe that we can, 
and must, find a way to modify our 
present method of implementing the 
total package. Thus the Air Foi’ce 
and industry would retain the advan- 
tages of production commitments ob- 
tained in competition. Modified proce- 
dures would, at the same time, avoid 
unnecessary design and development 
risk or exposure of the contractor to 
unreasonable financial risk, 

I believe that we can improve the 
existing imbalance that apparently 
exists in the fmancial/technical risk 
tradeoff matrix. One way would be to 
raise significantly the fixed-price in- 
centive contract ceiling and to use a 
shallow dollar share formula. Another 
way would be to retum to the out- 
right use of cost reimbursement type 
contract for development. Under this 
approach, the development through 
completion of Category II testing may 
be procured under a cost- typo con- 
tract, while the production items 
woukl be procured on a fixed-type con- 
tract. I hasten to add that this ap- 
proach would not merely be a common- 
place combining of a cost plus incen- 
tive fee with a fixed price incentive 
fee contract, as wo now use them. 

I hope we can bridge the gap be- 
tween the development contract and 
the production contract, I think the 
performance requirement, toims and 
conditions, and pricing methods can 
be established and negotiated under 
competition. For example, the first 
production run could be small, using a 
fixed price incentive contract with a 
high ceiling and steep shave lines. 
Production Run 13 would be for a 
larger number of items, with the 
target adjusted on the basis of Run A 
experience, etc. 

We may be able to use the design 
and performance achievements (made 
during development), for determining 
the successive formula production 
provisions. 

My legal and procurement advisors 
foresee problems in assuring that 


costs, normally associated with proii- 
uction contracts, would not find their 
way into expenses incurred under the 
cost- type contract. They also see prol)- 
lenis in assuring that non-rccun’ing 
costs for redesign, res lilting from de- 
velopment and testing prolilems, 
would not inflate tlie cost baseline for 
successive fonnula negotiations. My 
advisors believe T would be as 
vulnerable (under this approach) as 
poor old St. Peter. They may be right. 

We have organized a group to seek 
ways to reduce the contractor’s cost 
risks for design and development, 
wliile maintaining a firm production 
commitment, secured under a competi- 
tive enviroiunenl. I an hopeful that 
proper safoguard.s can be established. 

We Need Your Help 

I am aware that I have discussed 
some things which are subjects of 
.some emotion between the Govern- 
ment and contractors, and sometimes 
even within the Government itself. 
Differences of opinion will not go 
away in an area as vital as risk. 
However, additional experience in thi.s 
area will tend to clean up many 
difforencGS. The close Air Forcc/in- 
dustry relationship has weathered 
successfully many changes since the 
days of the Wriglit Brothers, and Pm 
sure it will in this case. 

In the past, industry has been 
helpful in reviewing and commenting 
on contracting procodiirs. I challenge 
you to ns.si.st us in finding ways to 
reduce the design and technical risk, 
and to balance the scales of financial 
risk distribution in this case, 
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Production Contract Awarded 
for New Jet Fuel Starter 

A small gas turbine to be used as a starter for aircraft jet 
engines has been develoijed by the Aeronautical Systems Division 
of the Air Force Systems Command. Tlie development has opened 
up a new family of starters which may be used on many Defense 
Department aircraft. Called the Jet Fuel Starter, the new device 
is more economical, lasts longer and requires less maintenance than 
other starting systems, It requires no ground support equipment. 

An initial $9.6 million production contract for the starter has 
been let to AiResearch Division of Garrett Corp., Phoenix, Ariz., 
to support the A-7D aircraft. The system provides enough power 
to start engines in F-4, F-101, F-111, F-106, KC~135 and B-52 
aircraft. Retrofit on several aircraft is under consideration. 

The Jet Fuel Starter is completely self-contained. It uses only 
1.6 pints of on-board aii’craft fuel to start an engine. It weighs 
about 76 pounds, measures 19 inches long by 11 inches in diameter. 
It develops about 90 horsepower. 

The new starter is of modular construction. Any or all of three 
modules can be replaced inde])endently, reducing overhaul costs by 
an estimated 60 percent. The three modules are the gas generator, 
power turbine and accessory module. 

Presently, aircraft are dependent upon either a starting car- 
tridge, which is good for only one start at a cost of $12, or on a 
costly ground pneumatic power carl. The new starting system, by 
eliminating need for cartridges and ground power carts, will reduce 
world-wide logistics and will provide reliable, self-contained, quick 
start capability. 

In addition to the technological advance of the system, the cost 
reduction to the Air Force is almost as significant. The new system 
has resulted in a validated cost saving of $3.7 million. The starter 
will be procured as Government Furnished Aeronautical Equipment. 

Engineers who developed the starter over the past six years 
predict there may be many applications for general aviation. Studies 
are currently under way to determine future applications. 


Army Seeks 
Modular 

Construction Equipment 

It is called FAMECE for Fam- 
ily of Military Engineer Con- 
stz'uction Equipment. 

As seen in a study of combat 
engineer’ battalions in the mid- 
1970s, now being conducted by 
the Engineer Agency, U.S. 
Army Combat Developments 
Command, FAMECE would com- 
prise a single rubber-tired power 
pod and a wide variety of work 
attachments to replace individu- 
ally powered pieces of equipment. 

Without using special tools, 
the operator could attach the 
power pod to special wheeled at- 
tachments in less than 30 min- 
utes, making such items as a 
non-tracked bulldozer, front 
loader, grader, scraper, etc. 

FAMECE will be designed to 
move over the road at convoy 
speeds, to work on steep in- 
clines, and to be light enough 
to be lifted by helicopters of 
the 1970s or to be para-dr oppetl. 
Initial plans call for FAMECE 
to be used in forward combat 
areas, but future studies wdl! 
evaluate the equipment for oper- 
ational, economic and productive 
feasibility in other areas and 
conditions. 
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[Editor^s Note: This ieme of the 
Defense Industry Bulletin is devoted 
almost entirely to the statement on the 
FY 1970 Defense Budget and the FY 
lOIO-Wi Defense Program released 
by former Secretary of Defense Clark 
M. Clifford on January U, mO. 

While space limitations permit only 
an abbreviated treatment of the staiC’^ 
nient, an attempt has been made to 
excerpt those portions which are of 
special interest to defense industry^^ 

^ In formulating our recommenda- 
tions to the President on the PY 
1970-74 program and PY 1970 biicK 
set, we have been very mindful of 
the extremely difiicult financial situa- 
tion confronting the nation, both at 
home and abroad, Wherever we could 
do so without endangering our na- 
tional security, we have eliminated, 
stretched out, or deferred less essen- 
tial projects and activities, thus re- 
clucing the PY 1970 budget re- 
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Agencies by about $19.3 Inllinn. 

With regard to the conflict in 
Southeast Asia, it is clear that as 
long as U,S, and allied forces are 
engaged in combat, their needs must 
bo provided in full. And, since wo 
do not know at this time when or 
how the conflict might bo lermi- 
nateil, wo must assume for budget 
purposes tliat combat operations will 
continue at about their present levels 
through the various leadtimos fi- 
nanced in the PY 1970 Inidfiot, 

6 months beyond the end of the Hscal 
year for ammunition, 18 months for 
attrition aircraft, etc. If combat op- 
erations should cease within the year, 
some reductions could be made but, 
if the tempo of operations should ri,se 
above the levels projected, additional 
funds would bo required. 

With regard to the non-Southeast 
Asia portions of the program, wo 
have again deferred those projects 


and activities which could safely \t<y 
postponed to a later time and, 
course, we have cllminulod ail 
essential and marginal itema from 
the FY 1970 budget. Hcavov(‘ 1 % tiun'o 
are a number of now piogranm 
great importance to our fullin' no- 
curity, which cannot be safely 
fcrretl, ami these will require greatri' 
amounts of funds in I-’Y 1970 I bun 
in FY 1909, 

Wo arc roquesllng r<n‘ PY lUYfl 
a total of $80.n billion in new obllgu^* 
tional authority, Px)jcn«liturc.H feir 
that year arc <'stjm at od at $70.0 bit - 
lion, excluding thonn ]n\y niinen 
which will take effect aulomnlicnlly 
on July i, LOnO, and such other |siy 
raises and changes in military noni« 
pensatiouH whi<'h may be maided by 
the next session of the C’ongn-tn, 
Provision for tiie pay ndses are UKub'i 
in the GovernmenUwido "Allowaiici^H 
for Conlinfii'iieies," 

We are also re* pies ting a l'*Y 
19G0 supplemental totaling $3 bilibni 
— «$1.2 hillion for the pay rulnon 
which wont into eOVcl on .Tilly J, 
19f)3 (an allowance for which liiul 
boon made in the FY 1 939 (;ovcrn« 
menUwiclo “Allowmnees for Con II 
gencies^’), $190 million to cover in- 
creases in retired pay ($lf;a million) 
and certain reserve eoniponmil pei*'* 
flonnel costs ($28 million), and $1.0 
billion for additional Southeast AhIii 
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equireinenta ■which arose subsequent 
o the transmission of the FY 1969 
mdgei to the Congress last Jan- 
ary, These latter requirements arc 
•elated to the new actions taken early 
ast year as a result of the Com- 
nunist Tet offensive in South Viet- 
lam and the crises provoked by the 
toth Koreans with their seizure of 
he USS Pueblo, The major cate- 
ories involved here are higher-than- 
^lanned military personnel and opera- 
ions and maintenance costs j and in- 
rreased ammunition and spare parts 
n’ocxiremcnt. Taking into account 
:hese additional requirements, plus 
:he expenditure impact in FY 1969 
)f the FY 19GS supplemental, minus 
.he §3 billion mandatory reduction 
n FY 1969 expenditures, we now 
astimate expenditures for that year 
it about $78.4 billion, 

Assessment of the 
Internationial Situation os 
it Bears on Military 
Policies and Programs 

I am pleased to be able to repoi’t 
^hat the military posture of the 
United States remains strong; our 
lational security is not in jeopardy 
from any adversary. Moreover, the 
nternational situation, although cer- 
tainly marked by some disquieting 
elements, nonetheless gives us over- 
all grounds for considerable hope 
that vve may be able to look for- 
ward to a world marked by a less- 
ening rather than an intensification 
if conflict, 

The grounds for hope reside es- 
pecially in two aspects of the inter- 
national situation. First, there is now 
reason to believe that, in some meas- 
ure, we have succeeded in shifting 
the focus of confrontation in Viet- 
nam from the arena of the battle- 
field to that of the conference cham- 
ber. We have forced the enemy to 
the realization that, though he can 
still indict great injury and misery 
on the people of South Vietnam, he 
is incapable of winning a military 
victory; and, moreover, his capability 
is declining with the passage of 
time and the growing strength of 
our Vietnamese allies. 

We can — and should — now move ex- 
plicitly toward a reduction in the 
''cvel of conflict, and toward the mu- 
tual reduction — and the eventual 


elimination — of outside forces from 
South Vietnam. Last year we began 
the process of turning over to the 
government of Vietnam more re- 
sponsibility for the conduct of the 
war. This year the process should 
continue and, I hope, accelerate* But 
we must not delude ourselves that 
the shift of emphasis from battle- 
field to conference table means that 
the war is won, or that there will 
not be difficult days ahead. We have 
already seen how difficult it is sim- 
ply to get negotiations started. We 
know that all the parties have much 
at stake which they will not lightly 
concede. But I think that we have 
now set a true course toward peace 
in Vietnam. 

The second aspect of the inter- 
national aituation which seems to me 
distinctly hopeful is the stated will- 
ingness of the Soviet Union to dis- 
cuss with us the mutual limitation 
of strategic nuclear weapons. I be- 
lieve that this willingness evidences 
recognition that increased security 
cannot be found simply in the pro- 
curement of additional strategic 
weapons — ^which may mean instead 
merely another upward spiral of the 
arms race, the economic costs which 
such a spiral implies, and a net reduc- 
tion in safety for all mankind. 

In contrast to these two hopeful 
signs are the disquieting acts of con- 
tinued Soviet armed presence in, and 
pressure on, Czechoslovakia in the af- 
termath of the Invasion of that coun- 
try last August, and the current 
exacerbation of the bitter, smoulder- 
ing conflict in tlie Middle East. Yet 
even in these instances the total pic- 
ture is not unrelievedly bleak. The 
angry reaction of vh*tiially the en- 
tire world, including a number of 
the Communist nations, made plain 
to the Soviets just how unacceptable 
is their behavior in Czechoslovakia, 
Concurrently, the events of August 
have spurred the members of the 
Atlantic Alliance to a greater co- 
hesion and sense of shared purpose. 
We hope that this new spirit and 
energy will persist beyond the ten- 
sions of the moment, since the Al- 
liance remains the keystone of our 
foreign policy with respect to 
Europe. 

Similarly, the prospects of renewed 
large-scale waif are in the Middle 
East may have introduced greater 
realism into the policies of the Great 
Powers, particularly those of the US- 


SR. However, it would be overly op* 
timistic to suggest that the issue » 
which generate this poisonous con- 
flict are any nearer a aeUlomeiit. 

By and large, the forces which 
make for international community 
rather than international division 
have been strengthened over Urn piiflt 
12 months. The steadiness of Iho 
United Stales— in continuing to meet 
its commitments in Vietnam, in re- 
affirming its support of the Atlantic 
Alliance, in seeking to moderate the 
conduct of both sides in the Middle 
East, in negotiating a non-prolifera- 
tion treaty which takes account of 
the just interests of both the nu- 
clear and the non-nuclear poworn — 
has in no small way contributed to 
this strengthening. 

We must continue to play Bucb 
a role. We must make it clear that 
although a new Administration will 
bring with it new people and now 
ways of conducting our nalion*H af- 
fairs, the broad thrust of our ap- 
proach to the great problems of oiir 
time will remain what it has been 
over the past two decades: tbnaly 
assistance to our friends, prudont 
use of the great military powor at 
our disposal, a willingness to placo 
our energies and our res our res be- 
hind peoples who are willing to de- 
vote their OAvn blood and I reinsure 
to the preservation of their own free* 
dom and national inclependenco, 

This is not — let mo be cleni^— any 
unseemly display of our power. It 
is recognition of the simple fact that 
in our inactions as well as our ac- 
tions, because of the size aiul the 
great productivity of our population, 
our international behavior is boundi 
to affect the )>Ghavior of virtu ally 
every other state in tho world of 
states, and to have e (Tec la upon the 
quality of their life. Even if we 
pursue a course of iaolalionlnm, \ve 
can never be truly iRoltvicd, 'Phus 
it is only prudent to work lowaixls 
outcomes that we would dosiro, rath or 
than merely to hope that they will 
come about in tho absence of owr 
action. The peoples of the world are 
interdependent and will remain so, 
much as some among ua might ^vl8b 
to retreat in time to a point when 
that was not so. 

Notions like these are scar only 1 
novel, Tliey have figured tiino ntul ’ 
time again in the statemonlH of the | 
previous Secretary of UefenRO, and 
in those of his predecessors. But 
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fact that all of the occupants of 
m the office of Secretary of Defense 
have l}Gen convinced of their validity 
makes them no less important or 
meaningful today. They are notions 
which infuse all of the more de- 
tailed sections of this statement which 
follows. They are the leasons that 
we buy and maintain our military 
forces. And they are considerations 
which at all times govern the de- 
ployment of those forces, 


Military Assistance and 
Sales 

There is no way to determine pre- 
cisely what any nation^s fair share 
of the burden of collective defense 
shoiild be. In the past 20 years, the 
United States has transferred arma- 
ments valued at approximately $45 
billion to allied and friendly nations 
in suppoi't of the policy of common 
security and a strategy based on 
forward defense. Over this span, the 
character of our contribution has 
changed significantly. I believe that 
it will change more* in the years 
ahead. Whereas the annual total of 
military exports has remained rela- 
tively constant, there has been a rapid 
‘ decline in grant materiel exported — 
from $4.2 billion in FY 1053 to $526 
million in FY 3969 — and a commen- 
.surate rise in the delivery of a ms 
sold for either cash or credit 

In FY 1903 grant aid for ma- 
teriel, training, or both, was pro- 
grammed for 69 countries, the high- 
est number of countries ever to re- 
ceive U,S» grant assistance. By FY 
1969 this number was reduced to 
48 recipients. Such countries as Ger- 
many, Japan, the United Kingdom 
and France were able not only to 
support their own defense establish- 
ments without U.S. assistance, but 
also, in some eases, themselves to 
offer military aid lo developing coun- 
tries. 

Regardless of the form of our as- 
sistance, its liasic objective has re- 
mained the same: to ensure that 
other countries, individually and col- 
lectively, have the necessary military 
capability to deter aggression and, 
failing this, the capability to with- 
stand an armed attack until sup- 
porting forces arrive. In brief, it 
is my belief that effective national 
forces in forward defense countries 


provide an in-place deterrent for 
which U.S. forces based outside that 
country are not a complete equiva- 
lent. To iirovide this deterieiit on 
a long-term basis in such countries 
by deploying U.S. forces would tie 
them down, restrict the flexibility of 
U.S. decision making, and create the 
host of economic and political prob- 
lems inherent in the stationing of 
foreign troops in sovereign nations. 

Such forward defense countries as 
Korea, Taiwan, Greece and Tur- 
key maintain defense ostahlishments 
which they can neither completely 
equip nor adequately support from 
domestic resources without detriment 
lo their economic development. We 
assume a portion of the costs of 
their military forces as part of our 
own .tie fen se burden. Where their eco- 
nomic strength has grown and circum- 
btances permit, we have shifted more 
of the total defense burden to local 
governments through a pliasedown of 
grant aid. Generally, the impact of 
the shift has been eased by utiliza- 
tion of credit sales* As these coun- 
tries become able to finance their 
legitimate defense needs wholly from 
their own resources, we would expect 
to phase out U.S. Goveimment credit 
as well. In some countries, however, 
for poliUcal as well as for military 
reasons, we shall probably want to 
retain the option of extending credit 
to facilitate sales of U.S. equipment 
and materiel. 

In planning our military assistance 
and sales, we utilize a total resource 
appi'oach, This involves not only U.S. 
militai'y assistance and foreign mili- 
tary sales and credit, but all U.S, 
and foreign aid, including excess and 
long- supply transfers and programs 
financed by the Agency for Inter- 
national Development, and an anal- 
ysis of the recipient eoimtry*s own 
resources, Coordination with U.S, eco- 
nomic programs and the recipients 
resources is essential for these coun- 
tries, since we are striving to assure 
that U.S. military, assistance is grad- 
ually phased into their own economic 
planning — ultimately having all key 
forward defense countries on a self- 
sustaining basis. 

In accord with the obvious senti- 
ment of the Congress and the 
changed priorities Imposed by the 
budgetary demands of the Vietnam 
conflict, our proposed PY 1970 grant 
military assistance request under the 


Foreign Assistance Act is being held 
to the loAV’’est level since the incep- 
tion of the program in FY 1950. 
Our request totals $376 million, with 
first priority to be accorded to four 
forward defense countries, i.e,, 
Greece, Turkey, Korea, and Taiwan 
(almost 90 percent of the total). 
Based on experience and administra- 
tive factors, the U.S. share for sup- 
port of International Military Head- 
quarter.s and related agencies has 
been transferred for funding to the 
regular Defense Department budget. 

The remainder of the FY 1970 
program is in support of U.S. base 
rights in such countries as Ethiopia 
and Libya, modest training programs, 
and small but important internal Se- 
curity programs. In summary, in PY 
1970, 22 countries will receive grant 
materiel aid and training while 26 
countries will receive training alone. 
The total number of countries re- 
ceiving some type of assistance under 
the Military Assistance Program is, 
therefore, 48, 

As I have indicated, sales now 
constitute a substantial part of our 
overall arms transfer program. Total 
sales orders for FY 1970 are esti- 
mated at about $1.6 billion. Of this 
total, we expect government-to-gov- 
eniment cash orders of about $600 
million, and cash orders placed direct- 
ly with U.S. industry of some $400 
million. An additional $360 million 
will be against credit arranged for 
or provided by the Defense Depart- 
ment under the provisions of the 
Foreign Military Sales Act, and $260 
million against credit arranged for 
by the Export-Import Bank for the 
industrial countries. 

Impact of the Defense 
Program on the Balance 
of Payments 

The year of 1968 witnessed a sub- 
stantial improvement in the U.S. in- 
ternational balance of payments 
(IBP) position. The overall '9iquidi- 
ty*’ deficit for the first nine months 
of GY 1968 was running at an annual 
rate of about $1.1 billion, compared 
with a deficit of $3.6 billion for all 
of CY 1967. Based on preliminary 
data, the '^official settlements” bal- 
ance showed a surplus during the 
first nine months of CY 1968 run- 
ning at an annual rate of $1.9 bil- 
lion, In 1067, there was a deficit 
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of $3.4 billion on the “orticial set- 
tlements*' basis. 

The 1968 results to date are a 
cause for some oneouiagement. The 
measures undertaken in accordance 
Avith President Johnson's balance of 
payments action program of January 
1, 1968, to control direct investment 
abroad and foreign lending by U.S. 
banks and other U.S, financial institu- 
tions, together with an inci eased flow 
of foreign capital to the United 
States, have been major factois un- 
derlying the improvement in 1968. 
However, the U.S. trade account sur- 
plus deterioiated seriously during the 
year. Accordingly, the President’s bal- 
ance of payments action program has 
been extended into 19C9, as announced 
last December. 

The Defense Department has had 
for a number of years an extensive 
program to minimize the impact of 
its activities on our balance of pay- 
ments. Figure 1 summarizes the bal- 
ance of payments position on the 
defense account through FY 1968. 

As can be seen, prior to the inten- 
sification of hostilities in Southeast 
Asia, we had reduced the net adverse 
balance on the defense account by 
almost half, from $2.8 billion in FY 
1961 to $1,5 billion in FY 1966. This 
reduction was achieved in largo pait 
by a fourfold increase in our re- 
ceipts (which stem primarily from 
sales of U.S. milltai'y goods and sei*v- 
ices to foreign countries), a reduc- 
tion in uranium purchases abroad 
for defense purposes, and a success- 
ful effort to hold (low our over- 
seas expenditures in the face of sub- 


stantial increases in foreign prices 
and wages and in the pay of U.S. 
Defense Department personnel. 

Beginning in mid-1966, our expend- 
itures increased rapidly due primari- 
ly to the conflict in Southeast Asia. 
In FY 1968, about $1.6 billion, or 
more tlian one- third of our total bal- 
ance of payments expenditures, were 
attributable to that conflict. The rate 
of increase, however, slackened sub- 
stantially during the year as U.S, 
troop deployments in the area were 
stabilized. 

During the past year wd have in- 
tensified our efforts to minimize the 
net impact of our activities on the 
nation's balance of payments where- 
ever we could do so without reducing 
necessary combat capability or creat- 
ing undue hardship for our personnel 
and their dependents. Last fall we 
completed a reduction of approxi- 
mately 36,000 military personnel in 
Western Europe, under previously an- 
nounced plans. More recently, wc suc- 
ceeded in reducing our subsistence 
expenditures abroad by about $20 
million and in holding down construc- 
tion costs. We also have re-empha- 
sized programs to hold down spend- 
ing by our personnel stationed abroad, 
Our efforts in this area rest pri- 
marily on voluntary actions by our 
personnel stationed overseas to reduce 
expenditures in the local economy 
and to increase savings. In addition, 
new goveimment-wide programs were 
undertaken to reduce the number of 
U.S. civilians working overseas and 
to reduce expenditures for official 
travel. 



Notwithstanding these efforts, 
feuse expenditures abroad in FY I960 
are likely to continue their upward 
trend, albeit at a slower rate, Price 
and wage increases abroad, as well 
as pay raises for our own personnel, 
combined with somewhat higher aver- 
age U.S. personnel strengths in South 
Vietnam will contribute to this trend. 

Accordingly, we have renewed our 
efforts to achieve reductions, princi- 
pally hy further streamlining ami 
tightening our operations overseas. 
Last year we focused particular at- 
tention on our operations in Western 
Europe, and we now plan to tnk« 
a number of actions there which 
should have a beneficial effect on 
our balance of payments in FY 1970- 
71. We have also initiated an inten- 
sive examination of operations in Ja- 
pan and Okinawa with the hope that 
some reductions might be feasible 
even under present conditions. 

We have continued to maintain the 
military sales program, discussed ear- 
lier in this statement. In PY 1968, 
Defense Department receipts, which 
stem principally from this soiirce, 
were at a level of about $1.2 bil- 
lion, considerably below FY 1967, But 
as we indicated last year, PY 1967 
receipts were abnormally high due 
to fulfillment of a payments com- 
mitment by the Federal Republic of 
Germany under the then existing mil- 
itary offset arrangements. 

In this connection, it should bo 
noted that the data shoNvn in Figure 
1 do not reflect the actions inkon 
to nouti^alize the impact of defense 
spending abroad through special 
nancial arrangements, such as the 
sale of U.S. long-term securities. Pur- 
chases of such securities by the Fed- 
eral Republic of Germany and simi- 
lar arrangements with other coun- 
tries resulted in a capital inflow of 
about $800 million during FY 1968* 
If these financial arrangements ai'o 
included, the net adverse balance on 
the military account for PY 19G8 
would be approximately the same UB 
in FY 1967. We fully recognize, of 
course, that these flnancial arrange- 
ments do not represent a long-term 
solution to our balance of paymeniB 
problem, and we will continue our 
efforts to achieve more permanent 
types of neutralization arrangements, 
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strategic Forces 


The forces and programs included 
under this heading, le., the strategic 
offensive forces, the strategic defen- 
aive forces, and the civil defense pi*©-* 
gram, constitute the foundation of 
our general nuclear war capabilities 
and are, accordingly, treated in this 
section of the statement as an inte- 
grated whole. 

The Size and Character 
of the Threat 

The continuing rapid expansion of 
Soviet strategic offensive forces, 
which could bring them abreast of 
the United States in numbers of land- 
based missiles by mid-1969, has be- 
come a matter of increasing concern. 
Other developments in the Soviet 
strate^c forces, both offensive and 
defensive, together with the entry 
of Communist China into the ranks 
of the nuclear powers have added 
further complicating factors to the 
strategic equation. It might be useful, 
therefore, to commence this discus- 
sion of our strategic forces with a 
careful reexamination of the size and 
character of the threat as we see 
it now and over the next few years. 

Again, our usual note of caution 
should be borne in mind as we dis- 
cuss these most recent intelligence 
estimates. While we have reasonably 
high confidence in the estimates for 
the closer-in period, through m id- 
1970, the projections beyond that 
point become progressively less cer- 
tain, especially where they extend 
past the production and deployment 
leadtimea of the weapon systems in- 
volved. 

Sovidt Strategic Offensive and 
Defensive Forces 

Summarized In Figure 1 are the 
Soviet strategic offensive forces esti- 
mated for Sept. 1, 1968. The 

programmed U.S. forces for this same 
date are shown for comparison. 


Intercontinental Ballistic Missiles. 
We estimate that as of Sept. 1, 19G8, 
the Soviets had approximately 900 
ICBM launchers operational, com- 
pared with 570 in mid- 1 96 7 and 250 
in mid-1966 — an increase of well f)vor 
threefold in a period of a little more 
than 2 years. The rate of increavse 
over the past year has been some- 
what greater than estimated a year 
ago. However, wo believe the rate 
of increase will be considerably small- 
er over the next two or three years. 
Beyond that point, our estimates be- 
come less firm. 

We have been anticipating for some 
time a Soviet deployment of a solid 
fuel ICBM, We now believe the de- 
ployment of such a missile has 
started, although at a relatively slow 
rate. 

With regard to the Soviet Frac- 
tional Orbit Bombardment System 
(FOBS), which attracted so much 
attention last year, our estimates are 


now qxiitc uncertain. It is possible 
that the Sovict.s aro trying to devel- 
op a weapon which could ))ovfoi‘m 
as a depressed Irujeclovy ICBM, a 
FOBS, or a dual system, A sysLom 
of citlior typo could redure the pos- 
sibility of tiii-ioly dotortion by our 
Ballistic Missile Early Waiming Sys- 
tem (BMEWS), but not by our 
planned Over-Tho**ni>rizon (OTII) 
and aatollito-boriir missile wurniiiK 
systems. Neither missile system, how- 
Qvev, wouhl luivo a very high oj'der 
of accuracy and, iiierofore, tliey 
would !)0 useful priinarily againsi 
soft targets. Because of the unenr- 
taintios coiicorning the characteris- 
tics and purposes of Uuk weapon 
system, we are unable at this time 
to oRtimalo its doploymont, Accord- 
ingly, it has boon dropjiod from the 
estimates ns a soparaio Hysloin and 
included with the other wea))on sys- 
tems lauiicliGcl by tho saino boon tor, 
Submarine- Launched Ball! h tic 3 \IIh- 
siles (SLBMs). Wo havo known for 
some time that tho SovIoIh wore con- 
structing a now class of nuclear- pow- 
ered balliatic misRilc submarinea, and 
that they wore i os ting u now sub mo r- 
ged-lnunchod ballistic mlsHllo out a 
range of about 1,500 nautical mlloH. 
The first of those now fluhjnarInoH 
been me operational last year. Tog oth- 
er with a number of older 
voasols, the Sovlola in Sopionibor 1908 
had approximately 45 SLUM launcti- 
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ers in their nuclear-powered ballistic 
missile submarine force. In addition 
to the SLBMs on nuclear-powered 
submarines, the Soviets have SLBMs 
on diesel-powered submarines whose 
primary targets the intelligence com- 
munity estimates to be strategic land 
targets in Eurasia. 

As noted on previous occasions, the 
Soviets do not appear to consider 
their cruise missile submarines a stra- 
tegic attack system. We believe they 
are designed primarily for use 
against ships, but can be used 
against shore targets. 

Manned Bombers. The estimate of 
the Soviet manned bomber force is 
essentially the same as presented last 
year. There is still no evidence that 
1 the Soviets intend to deploy a new 
; heavy bomber in the early 1970s. 

’ In addition to the 160 heavy bombers 
} shown in Figure 1, the Soviets also 
I have over 700 medium bombers, 

Medium Range Ballistic Missiles 
(MRBMs) and Intermediate Range 
Ballistic Missiles (lUBMs). No sig- 
nificant changes have occurred in the 
overall size of the Soviet MRBM 
and IRBM forces during the last 
year. These forces appear to have 
leveled off with about 700 operational 
launchers, some of which are hard- 
ened. However, evidence is accumu- 
lating that the Soviets have embarked 
on the development of solid fuel mis- 
siles for medium and intermediate, 
as well as intercontinental ranges. 

Manned Interceptors. The Soviet 
strategic interceptor force now con- 
sists of several thousand aircraft, 
but a slow downward trend has been 
in evidence for a number of years. 
Moreovex*, a large percentage of that 
force still consists of subsonic or 
low-supersonic models introduced in 
1967 or earlier, i.e., Mig-17s, Mig- 
19s and Yak-26 s. Moat of these older 
models are day fighters and are 
irmed with guns or rockets, A small- 
r portion of the force is composed 
f supersonic all-weather interceptors 
nlroduced in 1969-64, which are 
irmed with short-range, air-to-air 
nissiles. A still smaller portion of 
he force is made up of new air- 
•raft, ie,f YalC“28s, TU-28s and the 
^lagon-A, equipped with longer- 
ange missiles and improved radars, 
Ve believe the last two models are 
till in production and will continue 
0 enter the force, 

Beyond the Flagon-A is the Fox- 
►at. This aircraft, still in the devel- 


opment stage, is no doubt a very 
high performance fighter interceptor. 

Surface- to- Air Missiles. Except for 
the so called * ‘Tallinn” system, there 
have been no significant changes in 
the deployment of surface-to-air mis- 
siles in the Soviet Union during the 
last year. With respect to the Tallinn 
system, the passage of another year 
has convinced a majority of the intel- 
ligence community that it is designed 
against fast, high flying aerodynamic 
vehicles, rather than ballistic mis- 
siles, although the latter is a pos- 
sibility which cannot be excluded. As 
expected, the deployment of this sys- 
tem is continuing. 

Anti-Bcfllistic Missile Defense 

During the past year, the Soviets 
apparently curtailed construction at 
some of the Galosh ABM complexes 
they were deploying around Moscow. 
The significance of this action cannot 
as yet be ascertained. However, It 
is the consensus of the intelligence 
community that the Galosh system, 
as presently deployed, could provide 
only a limited defense of the Moscow 
area, and could be seriously degraded 
by currently programmed U.S. weap- 
on systems. Nevertheless, until we 
achieve a workable agreement with 
the Soviet Union on the limitation 
of ABM deployments, we must con- 
tinue to plan our strategic offensive 
forces on the assumption that they 
will have deployed some sort of an 
ABM system around their major 
cities by the mid-1970s. 

The Chinese Communist 
Nuclear Threat 

The Chinese Communists have had 
for a number of years the technical 
and industrial capabilities required 
for the development and deployment 
of nuclear-armed ballistic missiles. 
From October 1964 through December 
1967 they detonated seven nuclear 
devices, including three thermonu- 
clear and one low yield device de- 
livered by a missile. (On Dec. 
27, 1968, the Chinese CommuniaU 
detonated their eighth nuclear device. 
This test was similar to the sixth, 
conducted in June 1967. Both were 
apparently thermonuclear devices 
with yields of about three megatons 
which were air-dropped. The seventh 
test, conducted in December 1967, was 
apparently a partial failure.) 

On the basis of the first seven 
nuclear tests and their continuing 
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work on surface-to-surface missiles, 
we estimated last year that they could 
have their first MRBMs (700-1,000- 
nautical mile range) deployed as ear- 
ly as 1967-68, and that by the mid- 
1970s they could have a modest force 
operational. However, we still have 
no firm evidence indicating deploy- 
ment of these missiles. The apparent 
failure to begin deployment at least 
by the end of 1968 would seem to 
indicate that they have encountered 
serious problems with the initial sys- 
tem, or that the program has simply 
fallen victim of the Cultural Revolu- 
tion and the widespread disruption 
which that revolution has caused 
throughout the entire fabric of Chi- 
nese society. If the latter, work on 
these missiles may have been resumed 
by now, as was the case with the 
nuclear teats, But in view of all 
the uncertainties, we now believe that 
an initial operating capability with 
an MRBM will occur later than pre- 
viously estimated. 

These same circumstances have also 
caused us to alter our estimates on 
the deployment of a Chinese ICBM, 
Two years ago we had estimated 
that they would conduct either a 
space or a long-range missile teat 
launching before the end of 1967. 
We now believe that an initial op- 
erating capability with an ICBM will 
not be achieved until 1972 at the 
earliest, and more likely later. In 
any event, we will almost certainly 
detect extended range firings once 
they begin and that should give us 
some advance waiting of an initial 
operating capability. 

We have no basis at this time 
for estimating how far or how fast 
the Chinese will carry deployment 
of their first generation ICBM. As- 
suming that political and economic 
stability will be reestablished within 
the next year or so, China could 
probably genei^ate enough resources 
to support a moderate and growing 
ICBM deployment through 1976. Be- 
yond that time frame, there is a 
possibility that China might signifi- 
cantly improve the initial system, 
which we believe will not have a 
very high degree of survivability, ac- 
curacy, or reliability. 

The Chinese Communists also have 
several types of aircraft which could 
carry nuclear weapons, but most of 
them have a limited operational capa- 
bility and none have an interconti- 
nental radius, It is highly unlikely, 


on the basis of cost alone, that they 
would undertake the development, 
production and deployment of an in- 
tercontinental bomber foi’ce. If they 
chose to do so, it would take them 
a decade or more before they could 
deploy such a force. 

strategic Nuclear War 
Policy 

It is quite apparent from the fore- 
going review of the threat that the 
Soviet Union is moving vigorously 
to catch up with the United States 
at least in immhers of strategic mis- 
siles — ^both land-based and sea-based. 
But, it is also apparent that they 
are still well behind us in advanced 
missile technology — accuracy, multi- 
ple independent reentry vehicles (MI- 
RVs), and penetration aids. Indeed, 
their new solid fuel ICBM appears 
to be no bettor than our earliest 
Minuteman missiles, first deployed in 
PY 1963. Their new ballistic missile 
submarine is probably most compa- 
rable to our earliest Polaris subma- 
rines which first became operational 
about a decade ago. Their Galosh 
ABM system resembles in certain im- 
portant respects the Nike-Zeus system 
which wo abandoned years ago be- 
cause of its limited effectiveness. 
Their Bison and Bear long-range 
bombers are distinctly inferior to our 
B-62s, and we have long since elimi- 
nated from our forces the B-478 
which were clearly superior to their 
Badger medium bombers. 

Accordingly, it is reasonable to con- 
clude that even if the Soviets attempt 
to match us in numbers of strategic 
missiles we shall continue to have, 
as far into the future as we can 
now discern, a very substantial quali- 
tative lead and a distinct superiority 
in the numbers of deliverable weap- 
ons, and the overall combat effective- 
ness of our strategic offensive forces. 
But even so, we should have no il- 
lusions that superiority alone will 
guarantee our safety. It has become 
increasingly clear over the years since 
the end of World War II that once 
the Soviet Union, as well as the 
United States, acquired large, pro- 
tected intercontinental strategic offen- 
sive forces neither one could expect 
to emerge from an all-out nuclear 
exchange without very grave damage 
— ^regardless of which side had the 
most weapons or which side struck 
first. This is so because of the enor- 


mous destructive power of a sinprlo 
nuclear weapon, the speed and ac- 
curacy with which it can now Ho 
delivered to its target, and the very 
great technical difilculties involve^I 
defending against any very lar|:»o 
number of them. 

Many knowledgeable AmcricanH, 
both within and without the Govern- 
ment, have wrestled with this problem 
over the years. There is now a very 
broad consensus that until a truly 
safeguarded nuclear disarm am et\t 
agreement is achieved in the context 
of viable world-wide security ar- 
rangements, the only realistic policy 
we can pursue at this particular junc- 
ture is one of deterrence. In othor 
words, we must be prepared to main- 
tain at all times strategic forces of 
such size and character, and exhibit 
so unquestionable a will to use them 
in retaliation if needed, that no na- 
tion could ever conceivably deem it 
to its advantage to launch de- 
liberate nuclear attack on the United 
States or its allies. 

While the genei^al policy objective 
of deterrence has been clearly define tl 
and firmly established in recent years, 
the size and character of the forces 
required for its support remain the 
subject of continuing debate. In 
large part, this debate is concomccl 
with the number and kinds of spe- 
cific weapon systems and when they 
should be introduced into our foi’CoH. 
These issues can never be finally 
resolved, inasmuch as the strategic 
threat confronting the nation ia con- 
tinually changing, and our own ad- 
vancements in military technology aro 
always opening up new possibilitioa 
for both offense and defense. 

But, in addition to these specific 
weapon systems issues (which will 
be discussed in detail later), there 
is a more fundamental problem, nml 
that is the relative weights which 
should be given to our ** Assured Do- 
str action” and “Damage Limiting*' 
objectives in planning our strategic 
forces. (Assured Destruction is do- 
fined as the ability to inflict at all 
times and under all foreseeable con- 
ditions an unacceptable degree of 
damage upon any single aggressor, 
or a combination of aggressors — even 
after absorbing a siu^prise attack. 
Damage Limiting is the ability to 
reduce the potential damage 
nuclear attack upon the Unite" 
through the use of both 
and defensive weapons.) 
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It IS generally agreed that the 
primary deterrent is our ability to 
destroy the attacker in retaliation, 
even after absorbing his first blow, 
and not our ability to limit damage 
to ourselves. Damage limiting meas- 
ures could, of course, contribute to 
the deterrent — if they could be made 
truly effective, i.c,, reduce damage 
to some nominal level even after the 
opponent responded by increasing his 
offensive forces. But on the basis 
of our present knowledge of mili- 
tary technology, we still see no prac- 
tical way in which to do this against 
the kind of attack the Soviets could 
potentially mount in the 1970s, Ac- 
cordingly, our best alternative is to 
continue to base our policy of de- 
terrence primarily on our Assured 
Destruction capability, 

Even so, it could still be argued 
that aome Damage Limiting capabil- 
ity should be provided as a hedge 
against the possibility that deterrence 
might fall, This matter has been 
vigorously debated over the last four 
or five years, but the prospects for 
even a reasonably effective Damage 
Limiting capability against the Soviet 
ballistic missile threat are quite un- 
certain because the USSR could make 
offsetting improvements in their mis- 
sile forces which could seriously re- 
duce the effectiveness of any extended 
ABM defense we might choose to 
deploy at this time. 

The provision of an effective Dam- 
age Limiting capability against Com- 
munist China is quite another mat- 
ter, As noted earlieiv the Chinese 
strategic threat, at least through the 
mid-1980s, is expected to consist of 
a relatively small force of first gen- 
eration ICBMs, Against such a force, 
a thin ABM defense, such as our 
presently planned Sentinel system, is 
both technically and economically 
feasible and should be able to offer 
a very high degree of protection to 
our population and Industry- The Sen- 
tinel system could, of course, be em- 
ployed against a Soviet IGBM attack 
as well, but it would have little effect 
on the final outcome of that attack. 
Its existence, however, will contrib- 
ute to our deterrent by compli- 
cating the Soviets’ targeting problem 
and adding to the many uncertainties 
which are already Inherent in plan- 
ning a strategic nuclear attack, 

We remain convinced, however, that 
insofar as the Soviet threat is con- 


cerned, we should continue to give 
first priority in the allocation of 
available resources to the primary 
objective of our strategic forces, 
namely, Assured Destruction, Until 
teclmology progresses to the point 
where an effective ABM defense 
against the Soviet threat becomes 
feasible, our major hope for limiting 
damage if a nuclear war occurs is 
that it can be stopped short of an 
all-out attack on our cities. We try 
to bring this about by providing our 
forces with characteristics that will 
permit them to be used effectively 
in a limited and controlled retalia- 
tion as well as for Assured Destruc- 
tion, thereby being prepared for any 
type of Soviet attack. 

We also remain convinced that we 
must explore with the utmost dili- 
gence every avenue of negotiation 
which might lead to a meaningful 
and venfiable agreement on the limi- 
tation of strategic forces — both ofFen- 
sive and defensive. We stand on the 
eve of a new round in the arma- 
ments race with the Soviet Union, 
a race which will contribute nothing 
to the real security of either side 
while increasing substantially the al- 
ready great defense burdens of botli. 
Conversely, an appropriately designed 
and safeguarded limitation agreement 
can maintain our deterrent posture 
at present levels and enhance the 
stability of the strategic balance. The 
Soviet incursion into Czechoslovakia 
made the opening of talks on this 
matter inappropriate last year* It 
is our hope that the Soviet leaders 
will reestablish an atmosphere in 
which talks can begin. 

Meanwhile, we should move for- 
ward promptly on the ratification of 
the Non-Proliferation Treaty which 
now lies before the Senate, This trea- 
ty does not provide any unique ad- 
vantages for the Soviet Union, The 
United States and all other signatory 
nations will share equally from the 
benefits which it provides, 


Capabilities of the 
Proposed U.S. Forces for 
Assured Destruction 

While numbers of Soviet and U,S. 
warheads, delivery systems, megatons, 
and many other factors are taken 
into account in the analysis of our 
strategic forces requirements, the 


soundest measure of the effectiveness 
of these forces in the Assured De- 
struction role is their ability, oven 
after absorbing a well -coordinated 
surprise strike, to inflict unacceptable 
damage on the attacker. The follow- 
ing two sections of this statement 
summax'ize the results of our most 
recent analysis of our Assured De- 
struction capabilities: first, against 
the “Highest Expected Threat'’ pro- 
jected in the latest National Intel- 
ligence Estimates (NIE) . , , and, 
second, against a “ Great er-Than-Ex- 
pected Threat" specifically designed to 
test the adequacy of our foi’cea in 
the unlikely event that the Soviets 
move significantly beyond our highest 
expectations. 

Capability Against the ''Highest 
Expected Threat" in the NIE 

Our calculations indicate that the 
U.S. strategic forces programmed 
over the next few years, even again at 
the highest Soviet threat projected 
in the NIB, would be able to destroy 
in a second strike more than two- 
fifths of the Soviet population and 
about three-quarters of their indus- 
trial capacity. 

With regard to Communist China, 
a relatively small number of war- 
heads detonated over the 60 largest 
cities would destroy half of thoir 
urban population and more than hall 
of their industry, While these dttea 
contain a relatively small proportion 
of China’s total population, they do 
account for most of the key govern- 
ment officials and a large majority 
of the scientific, technical and skilled 
workers, 

Thus, by any definition of the term, 
our Assured Destruction capability 
now, and over the next several years, 
should be fully adequate even against 
the highest expected threat projected 
in the most recent NIB. This capa- j 
bility, however, is of such crucial 
importance to our security, providing 
as it does the very sinew of our 
deterrent policy, that we must always 
be prepared to cope with unexpected 
developments in the Soviet strategic 
threat, Accordingly, we must contin- 
ually reexamine the various ways In 
which the Soviets might seek to 
strengthen their strategic forces be- 
yond what now seems probable, and 
take appropriate actions now to 
hedge against them. ^ 
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SHORT RANGE ATl^ACK MISSILE (SRAM), to strengthen the uonetration 


canabilitics of onr manned bombers against a possible vastly improved Soviet 
air (lefcnsc system. 


Capcfbilify Against "Greater- 
Than-Expected Threats" 

There are a number of ways in 
which the Soviets might attempt to 
degrade our Assured Destruction ca- 
pability in the 1970s. They could 
develop and install highly accurate 
MIRVs in their large ICBMs; great- 
ly improve the accuracy of their mis- 
siles; construct an extensive, effec- 
tive ABM system (including both 
area and terminal defenses); and 
deploy a large Airborne Warning and 
Control System (AWACS) /intercep- 
tor force with a good look-down, 
shoot-down capability, together with 
an extensive, effective low altitude 
surface-to-air missile (SAM) system. 

Any one of these actions alone 
would pose no particular threat to 
our Assured Destruction capability. 
But, if they were to do all of these 
things simultaneously, which would 
appear to be highly improbable on 
purely economic grounds, they might 
be able to degrade seriously the As- 
sured Destiatction capability of our 
strategic forces as presently planned. 
A Soviet IGBM force with a sub- 
stantial hard target kill capability 
would be able to destroy a large 
number of our land-based missiles 
in hard silos. An extensive, effective 
Soviet ABM defense might then be 
able to intercept and destroy a large 
part of our residual missile warheads, 
including those carried by submarine- 
launched missiles. A large AWACS/ 
interceptor force (with a good look- 
down, shoot-down capability), coupled 
with an extensive, effective low alti- 
tude SAM system, could destroy a 
very sizeable number of our bombers 
before they could reach their targets. 

While the foregoing threat is both 
quantitatively and qualitatively far 
gieater than that projected in the 
latest intelligence estimates, we can- 
not foreclose the possibility that all 
of these developments may occur, and 
occur simultaneously. Accordingly, we 
must take timely action now to place 
ourselves in a position whex^e we can 
move forward promptly to meet any 
or all of tliese threats should they 
actually materialize, 

We have already taken a number 
of important actions which would per- 
mit us to cope with a large scale 
Soviet ABM system, Minuteman 
III, Poseidon and the missile penetra- 
tion aids program. To hedge against 
the possibility that the Soviets might 


install MIRVs in their large ICBMs 
and greatly improve the accuracy 
of their smaller ICBMs, we have 
initialed the development of a super- 
hard silo which could accommodate 
the Minuteman III or a new, larger 
ICBM. To improve the survivability 
of our alert bombers from an SLBM 
attack, we arc developing an eaidy 
warning satellite and dispersing our 
bombers to secondary bases so that 
our alert bombers can be launched 
in the warning time provided by the 
satellite, To strengthen the penetra- 
tion capabilities of our manned bomb- 
ers against a possible vastly improved 
Soviet air defense system, we are 
producing a new Short-Range Attack 
Missile (SRAM), and are developing 
a new long-range Subsonic Cruise 
Armed Decoy (SCAD) for both our 
B-152 and PB-111 bombers. And, of 
course, we are doing preliminary de- 
velopment work on a new sea-based 
missile system, a now land-based mis- 
sile system, and a new manned bomb- 
er. 

In addition to the actions already 
taken, we have a number of other 
available options. We can increase 
from 40 to 60 percent the propox’- 
tion of bombers held on 16-minute 
ground alert; expand the presently 
planned Sentinel system to include 
the defense of our Minuteman sites; 


accelerate the deployment of Minute- 
man III; load the Poseidon \vith more 
warheads than presently planned (or 
add penetration aids); and construct 
new ])allisiic missile submarines. If 
the emerging threat requires, we can 
accolerato development of a new, lar- 
ger land-based or sca-hased missile, 
a new manned bom be x^ — known as the 
Advanced Manned Strategic Aircraft 
(AMSA), or all three. 

We need not take any of these 
steps until we have some evidence 
that the threat is actually begin- 
ning to emerge. Instead, wo should 
carefully pace our actions on all of 
them in step with the development 
of the threat, keeping in mind the 
various development, production and 
deployment lead times involved. Main- 
taining a reasonable balance between 
each of the threats and each of the 
responses at all times is admittedly 
a very dilllcult task. But, taking oui" 
strategic posture as a whole, wo have 
an ample margin of safety and wo 
can afford to proceed with due de- 
liberatimx on very costly new pro- 
grams. Our technological base in 
ai’ea is very deep and bror 
there is no reason why " 
not he able to respo 
effectively, to any t" 
prises on 
Union. 
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Capabilities of the 
Proposed Forces for 
Damage Limitation 

Aa was the case last year, the 
two major issues in this portion of 
the strategic forces program concern 
the deployment of an anti-ballistic 
missile defense system and the future 
size and composition of the anti -bomb- 
er defense forces, 

Antf-Bctllls!lc Missile Defense 

No single defense issue in recent 
years has engendered greater con- 
troversy than the question of de- 
ploying an ABM defense. Differences 
in viewpoint on this matter range 
across the entire spectrum — ^from no 
deployment at all to massive deploy- 
ment against the Soviet threat. In- 
volved in this issue are a variety 
of foreign policy, strategic, technical 
and economic questions— all of which 
are interrelated. High on the list 
of the foreign policy questions is 
the effect of a U.S. ABM deploy- 
ment on the prospects for successful 
negotiations with the Soviet Union 
on the limitation of strategic forces 
and, in the absence of negotiations, 
Its impact on the U.S.-Soviet strate- 
gic competition. The strategic and 
technical questions are closely inter- 
twined and have to do chiefly with 
the action-reaction phenomena inher- 
ent in the Assured Destruction 
-Damage Limiting problem, both 
for ourselves and tiie Soviet Union. 
It stands to reason that if both sides 
are indeed determined to maintain 
an Assured Destruction capability 
against each other, then each side 
will be forced to react to any at- 
tempt by the other significantly to 
increase its Damage Limiting capa- 
bility. The economic questions involve 
primarily the high cost of ABM de- 
fenses and the impact of these costs 
on other national programs, both mili- 
tary and civilian. 

To a considerable extent, the deep 
division of opinion on the ABM de- 
ployment issue is a result of the 
widely differing emphasis given to 
these various questions, For example, 
those who are primarily concerned 
with the economic and social costs 
of the protrram tpnrl tn 

im 

of 

ho 

the 


threat tend to stress the technical 
feasibility of the system and take a 
more relaxed view of the economic 
and social costs. 

Certainly, there is ample room for 
differences of judgment on each of 
these questions, hut these differences 
should not be allowed to obscure the 
basic facts about the system — its 
technical feasibility, its cost and its 
effectiveness in various roles and 
against various threats. After almost 
a decade and a half of research and 
development effort and the expend- 
iture of more than $4 billion, De- 
fense Department and contractor per- 
sonnel most closely associated with 
the project are fully convinced that 
an ABM defense system is technically 
feasible in the sense that they believe 
we can develop and install a system 
which would be able to identify, track 
and destroy an incoming ballistic 
missile warhead under cei'tain speci- 
fied conditions. How effective such 
a system would be against an actual 
attack is quite another matter. That 
would depend upon the purpose the 
system is intended to serve. 

We have defined, over the last few 
years, at least three major pui'poses 
for which wo might want to deploy 
an ABM system : 

• Defense of our Minuteman silos 
as a partial substitute for the further 
expansion of our offensive foi*ces in 
the event the Greater-Than-Expected 
Soviet threat begins to emerge. 

• Protection of our population and 
cities against the kind of limited 
and unsophisticated ICBM attack the 
Chinese Communists might be able 
to launch in the 1970s (and an ac- 
cidental or unauthorized firing from 
any source). 

• Protection of our population and 
cities against the kind of heavy, 
sophisticated missile attack the Sovi- 
ets could launch in the 1970s, 

The first major purpose has al- 
ready been touched xipon in con- 


nection with the discussion of 
our Assured Destruction capabilities 
against the Greater-Than-Expected 
Soviet throat. To the extent that 
a defense of Minuteman can be dis- 
tinguished from a defense of our 
cities, such an ABM deployment im- 
proves our Assured Destruction capa- 
bility without threatening the So- 
viets^ Assured Destruction capability, 
The other two major purposes, how- 
ever, are directly related to our Dam- 
age Limiting capabilities; the second 
complicates, while the third would 
threaten the Soviets' Assured De- 
struction capability. 

Defense Against the Chinese Coiu- 
munist Nuclear Threat. As noted 
earlier, although the Chinese Com- 
munists have yet to launch their first 
ICBM, we still believe they are work- 
ing on such a system and intend 
to deploy it. They have clearly dem- 
onstrated their ability to develop and 
produce nuclear warheads, and wc 
have ample evidence that they have 
been testing medium range ballistic 
missiles, Even if their ballistic mis- 
sile programs proceed at the relative- 
ly slow pace of the past year, they 
could have a modest force of ICBMs 
sometime after the mid-1970a. 

In the light of Chinese Communisl 
progress in nuclear weapons and mis- 
sile delivery systems, and given tho 
present hostility of the Chinese lead- 
ership towards the United States, 
we believe it is both pinident and 
feasible on our part to deploy the 
Sentinel ABM system designed to pro* 
tect against this threat. 

Moi*eover, we believe that our pos- 
session of such a defense would pro- 
vide greater assurances to the non- 
Communist nations of Asia that we 
intend to support them against at- 
tempts at nuclear blackmail by China 
and, thus, help to convince them that 
the acquisition of nuclear weapons 
is not required for their security, 

As shown in Figure 2, a ballistic 
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missile defense system specifically de- 
signed against the Chinese threat 
i.e., the Sentinel system with 
its Perimeter Acquisition Radars 
(PARs), Missile Site Radars (MSRs), 
long-range Spartan ai‘ea defense mis- 
siles and Sprint local defense missiles 
for the defense of the PARs, would 
offer a high degree of pi'otection for 
our entire population. 

As indicated in the third column 
of Figure 2, without the Sentinel 
system we might suffer as many 
as 23 million fatalities from an attack 
by a Chinese ICBM force. With the 
Sentinel, we might be able to hold 
fatalities to 1 million or less, 

Thex'e should be no question about 
the technical feasibility of the system 
against the kind of Chinese ICBM 
threat shown in Figure 2, We al- 
ready know enough about the radars 
and missiles to have confidence that 
they will peifform as expected, and 
that the system as a whole 'will have 
a very high level of effectiveness 
against such a threat. 

Whether this degree of protection 
is worth the initial investment cost 
of the Sentinel system (?5 to $6 
hilllon) is a matter of Judgment, 
If those who believe that the possi- 
bilities of a Chinese Communist 
ICBM attack upon the United States 
are extremely remote under any con- 
ceivable circumstances are correct, 
the cost of the Sentinel system would 
be excessive, But, if those of us 
are correct who believe that an ABM 
defense against China will provide 
a measure of insurance that our stra- 
tegic deterrent will, under all circum- 
stances, remain credible to China and 
our allies, the cost would be com- 
mensurate with the benefits received. 
If and when the Chinese ICBM 
force continues to grow, quantita- 
tively and qualitatively, beyond the 
levels shown in Figure 2, improve- 
ments can be made in the basic Sen- 
tinel system to maintain its effec- 
tiveness. We believe' that for relative- 
ly modest additional outlays the sys- 
tem can be improved so as to limit 
the Chinese damage potential to low 
levels into the mid-1980a. 

The Sentinel system would also 
have a number of other advantages, 
It would serve as a foundation to 
which we could add a defense for 
our Minuteman and bomber forces, 
if that later becomes desirable. Or, 
if technology progresses to a point 
where the deployment of an ABM 


defense against the Soviet Union be- 
comes feasible, and otherwise desir- 
able, it could serve as a base for 
a larger, more extensive system. Fi- 
nally, it could protect our population 
against the improbable, but possible, 
accidental launch of a few iCBMs 
hy any one of the nuclear powers. 

Deployment of ABM for Defense 
of Our Cities Against Soviet Attack, 
While we are convinced that an effec- 
tive ABM defense against the kind 
of threat the Chinese Communists 
might be able to mount in the 1970s 
and early 1980s is both technically 
and economically feasible, we are 
equally convinced that such a defense 
against the Soviet threat is not pres- 
ently attainable. In contrast to Main- 
land China, the Soviet Union has 
the technical and economic resources 
needed to offset any strategically 
significant Damage Limiting advan- 
tages we might gain by the deploy- 
ment of an extensive ABM defense, 

Accoi'dingly, if we believe that the 
Soviets are determined to deter us 
by maintaining a capability to inflict 
great damage upon us, we must also 
assume they would act px^omptly to 
offset any extensive ABM defense 
we might choose to deploy by in- 
creasing the effectiveness of their 
strategic offensive forces, They could 
do so by installing MIRVs and pene- 
tration aids in their currently pro- 
jected missile forces, deploying new, 
larger payload mobile ICBMs, deploy- 
ing more SLBMs, etc, In that event, 
we would still find ourselves in a 
position where a Soviet attack could 
inflict unacceptable damage on our 
population and cities, oven after we 
have spent many billions of dollars 
for ABM defense. 

Conversely, should the Soviets seek 
to limit damage to themselves by 
deploying a large ABM defense, we 
would be forced to increase the effec- 
tiveness of our strategic offensive 
forces as, in fact, we have already 
done to a considerable extent In anti- 
cipation of just that eventuality. 

Thus the deployment of an exten- 
sive ABM defense by either side will, 
in all likelihood, simply fuel the stra- 
tegic armaments race, with great ad- 
ditional costs but no commensurate 
benefits to either side, It was pri- 
marily for this reason that President 
Johnson two years ago proposed to 
the Soviet Union the opening of talks 
leading to an agreement on the limi- 
tation of ABM deployments, specifi- 


cally, and strategic forces, generally. 
In July of last year, we and the 
Soviets confirmed our agreement to 
hold talks on limiting offensive and 
defensive missiles at an early date. 
Notwithstanding the delay made nec- 
essary by the Soviet invasion of 
Czechoslovakia, that is still our ob- 
jective. 

Meanwhile, we propose to press 
foinvard energetically with the Sen- 
tinel program and the development 
of more advanced ABM technology. 
Until a workable agreement vnth the 
Soviet Union on these matters is 
achieved, we must keep open the op- 
tion of deploying an ABM defense 
against the Soviet missile threat 
should such a defense prove to bo 
both feasible and desirable at some 
future time. 

Anti-Bomber Defense 

A year ago the Defense Depart- 
ment presented to the Congress a 
new plan for the modernization of 
our air defense forces. This plan 
was the product of a very compre- 
hensive analysis of the air defense 
ixroblem— the purposes an air defense 
system might serve in the 1970s, 
the possible future threats, the status 
of our technology, and the effective- 
ness and cost of the major altema- 
tWea available to us. 

Briefly, tlie analysis delineated six. 
possible purposes: 

« Peacetime Identification. 

• Limiting damage to our cities 
from a Soviet manned bomber attack, 

• Preventing damage from an air 
attack by other counties, e.g.i Cuba. 

® Precluding a manned bomber at- 
tack on our withheld strategic mis- 
sile forces. 

• Discouraging the Soviet Union 
from developing and introducing new 
bomber threats which would be costly 
to neutralize. 

• Providing a complete mobile ''air 
defense package." 

Although the Soviet heavy bomber 
foi-ce is expected to continue its grad- 
ual decline and medium bombers are 
not expected to play an important 
role in an attack on the continental 
United States, a number of Greater- 
Tlmn-Bxpected threats wore also 
taken Into account. Those included 
the possibility that the Soviets might 
use their medium boml)er8 in one- 
way attacks against the continental 
United States, the deployment of a 
new, intercontinental supersonic 
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bomber, and the introduction of a 
new, long-rang-e, air-to-surface mis- 
sile* 

Three alternative ^‘modernized" 
U.S. air defense forces, in addition 
to the current force, were evaluated 
against each of the foregoing pur- 
poses and threats: AWACS and P- 
12s; AWACS and F-106Xs; AWACS, 
F“106Xs and a few P-1 2s. In all 
but the "current force" alternatives, 
the entire SAGP-EUIC ground envi- 
ronment would be phased out, leaving 
only the FAA-operated radars for 
peacetime air surveillance, plus the 
new Over-The-Horizon (OTH) "back- 
scatter" radars to provide an air- 
craft early warning capability. 

The alternative with the lowest 
investment cost would obviously be 
the current force, but it would also 
be the one with the highest annual 
operating cost Of the three moderni- 
zation alternatives, the AWACS/P- 
106X force would have the lowest 
investment and annual operating cost, 
while the AWACS/all P-12 force 
would have the highest 

With regard to effectiveness, we 
have reached the following major con- 
clusions: 

* No air defense system can pro- 
vide a significant Damage Limiting 
capability against the Soviet Union 
unless accompanied by a strong, effec- 
tive ABM defense, 


« The AWACS/F-12 force should 
be superior in discouraging the Soviet 
Union from deploying a new, long- 
range, air-to-surface missile (ASM) 
or a new intercontinental supersonic 
bomber, whereas the AWACS/F- 
106X force would be superior in dis- 
couraging them from deploying SR- 
AMs, decoys and self-defense missiles 
on their bombers. The AWACS/F- 
106X force would also be superior 
against the present Soviet bomber 
threat. 

0 In any "modernized" air defense 
force, AWACS would be of the first 
order of importance, the fire-control/ 
missile system, second, and the per- 
formance of the interceptor aircraft, 
third. 

» Even if the Soviets were to phase 
out their remaining bomber force, 
the AWACS/F-106X would provide 
the most flexible force for use in 
theater air defense and special con- 
tingencies. 

Since we have no evidence that 
the Soviets are developing either a 
new, long-range ASM or a new inter- 
continental supersonic bomber, the 
AWACS/F-106X force seems to be 
the proper choice at this time. 

The remaining portions of this 
Strategic Forces section of the state- 
ment deal with our specific proposals 
for the PY 1970-74 period. 
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Strategic Offensive Forces 

Strategic Bomber Forces 

The manned bomber forces which 
we propose to maintain through PY 
1974 differ in three major respects 
from those presented to the Congress 
last year for the FY 1969-73 period. 
First, we now propose to cut back 
the FB-111 force from the 14 combat 
squadrons (210 unit equipment air- 
craft) planned last year. Second, we 
plan to retain ilie B-68 force beyond 
the previously planned phase-out date 
in FY 1971. Third, we plan to retain 
a number of B-62C-Fs in the force 
instead of retiring all of them by 
end FY 1972 as previously planned. 

In addition, we propose to continuo 
with competitive designs for the Afll- 
SA to provide a hedge against our 
possible bomber requirements in the 
late 1970s. 

Our continuing study of the 
manned bomber requirement during 
the last year has reenforced our pre- 
vious conclusion that the principal 
problem in this area of the program 
is penetration capability, more specifi- 
cally, the ability of the force to sur- 
vive in a much more advanced Soviet 
air defense environment in the mid- 
1970s. What is needed to operate 
effectively in such an environment 
is not so much a new aircraft, but 
rather new penetration aids and 
weapons. One of these new weapons, 
the Short-Range Attack Missile (SR- 
AM) is now well along in develop- 
ment and will be entering the forces 
in the early 1970s. Development will 
be initiated in FY 1970 on alill 
another new weapon, the Subsonic 
Cruise Armed Decoy (SCAD). Work 
is also continuing on a variety of 
improved electronic warfare counter- 
measures equipment. 

Because the FB-111 is considerably 
smaller than the B’-52, it cannot carry 
the kind of penetration payload re- 
quired to cope successfully with a 
Soviet AWACS/interceptor force pos- 
sessing a good look-doivn, slioot-down 
capability. Furthermore, once we in- 
troduce SCAD and SRAM into the 
force, the PB-111 becomes relatively 
much less effective because it can 
carry far fewer of these weapons 
than the B-62. Finally, the cost of ^ 
the FB-111, for a number of reasons, 
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is running considerably higher than 
estimated at the time the decision 
was made to proceed with deploy- 
ment. 

In the light of these developments, 
we believe it would be advisable to 
reduce the FB--111 force levels. A 
total of 104 complete aircraft plus 
long leadtime components for eight 
more are already on order. (This 
program reflects the reductions made 
by the Congress in the FY 1969 
defense budget,) We now plan to 
complete the funding of the eight 
advance procurement aircraft and 
buy a suflicieni number of additional 
aircraft to complete the equipping 
of the authorized squadrons and pro- 
vide for command support, training 
and advance attrition. Because of this 
change and the need to modify the 
wing box, the flrat FB-llla will enter 
the force in early FY 1970 instead 
of late FY 1969. 

The B“58s and the current Hound 
Dog air-launched “stand-ofT” missiles 
for the B-62s would be retained in 
the forces until the SCAD became 
available. The B-62C-Ps will be re- 
tained to provide a conventional 
bombing capability should that be 
needed sometime in the future. Fi- 
nally, plans are being made to place 
ourselves in a position to increase 
promptly the number of bombers on 
sustained 16-minute ground alert, 
from the current 40 percent to 60 
percent, if that should become neces- 
sary to protect our Assured Destruc- 
tion capability. We also plan to pro- 
vide “satellite basing*^ for our bomber 
force, as indicated earlier. 

Although we arc still uncertain 
whether a new intercontinental bomb- 
er will be needed in the 1970s, we 
do believe it would be prudent to 
keep the program moving in such 
a way as to reduce Icadtlme and 
protect an initial deployment date 
of FY 1977 or FY 1978. Accordingly, 
$77 million has been included in the 
FY 1970 budget to continue the com- 
petitive design phase initiated with 
FY 1969 funds, and to advance the 
development of the long leadtime avi- 
onics and propulsion systems. This 
new bomber (AMSA) would, of 
course, be designed to caiTy both 
the SRAM and the SCAD as well 
as nuclear and conventional gravity 
bombs. 
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sible bombers requirements in the late 1970s, 


Missile. Forces 

In overall terms the missile forces 
we are proposing for the FY 1970- 
74 period are essentially the same 
as those presented to the Congress 
last yeai' — 1,000 Minuteman, 496 Po- 
seidon and 160 Polaris at the end 
of FY 1974, plus 64 Titan IIs 
through FY 1973, The only signifi- 
cant change from last year concerns 
the Poseidon program, the phasing 
of which has had to be altered to 
conform with Congressional action on 
our FY 1969 budget, 

Minuteman. The Minuteman forces 
now proposed for the FY 1970-74 
period involve only minor changes 
in the mix of Minuteman I, II and 
HI. The Minuteman Is, which began 
to be replaced by Minuteman IIs 
in FY 1967, will later be replaced 
by Minuteman Ills, The number of 
Minuteman IIs, the final buy of which 
was made in FY 1968, will begin 
a gradual decline as the missiles used 
for follow-on operational readiness 
tests are also replaced with Minute- 
man Ills. Flight testing of the Min- 
v^teman HI is progressing, and the 
first of these missiles will soon be 
entering the force. 

We have also included funds in 
the FY 1970 budget to continue the 
development and test of a dual-pur- 
pose, super-hard silo for the Minute- 
man III or a new land-based ICBM. 

Titan II. Although the Titan II, 
with its lai'ge warhead, will still be 


useful against undefended large soft 
targets, its importance will decline 
greatly when large numbers of Min- 
uteman Ilia and Poseidons enter the 
forces, Accordingly, we believe that 
after FY 1973 we can safely permit 
the Titan force to decline as the 
missiles on hand continue to be used 
for follow-on operational reliability 
testing without replacement, 

Polaris/Poseiclon. The Poseidon re- 
fit program presented to the Con- 
gress last year entailed the conversion 
of 31 nuclear-powered ballistic missile 
submarines (SSBNs) on a schedule 
tied to their regular overhaul cycle, 
Funds for the first two conversions 
were provided by the Congress in FY 
1968, Six more conversions were re- 
quostod in the FY 1969 budget, but tiie 
Congress provided funds for only two 
more in the l^eliof tlmt the program 
should be slowed down until flight 
tests had clearly established that 
there were no development problems 
with Poseidon and its MIRV con- 
cept. , . . 

Accordingly, we have developed a 
new schedule which retains tlic be- 
ginning and end dates but rephasos 
the conversion program in the inter- 
vening years, Under the new sched- 
ule, two SSBNs are funded in FY 
1968, two in FY 1969, six in FY 
1970, seven in FY 1971, six in FY 
1972, five in FY 1973 and three 
in FY 1974 this permitting com-^ 
pletion of the program in FY 1976 
as previously planned, Funds are in- 
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eluded in the FY 1970 budget for 
six conversions plus advanced pro- 
curement for future conver- 
sions. . . . 

New Strategic Missile Systems. 
Last year ^vc informed the Congress 
that we had reached two main con- 
clusions with regard to new strategic 
missile systems: 

« That any new land-based system 
should be deployed in super-hard silos 
and perhaps defended by some sort 
of ABM system. 

• That any new sea-based system 
should be designed around a longer- 
range missile in order to avoid hav- 
ing to station the launch platform 
within the effective operating range 
of an improved Soviet anti-submarine 
warfare (ASW) defense, Also, the 
submarine design should make it pos- 


sible to increase time on-station sub- 
stantially. 

It is quite evident that if the So- 
viets achieve greater accuracy with 
their ICBMs, together with a MIRV 
capability, our land-based strategic 
missiles will become increasingly vul- 
nerable to a first strike. Accordingly, 
the silos in which they are installed 
must be further hardened, defended 
with ABMs, or both, We are already 
developing super-hard silos; for 
which another $68 million is requested 
in the FY 1970 budget. And, we 
are also keeping open the option to 
defend these silos with ABMs, 

While we do not as yet see a 
need for a new land-based strategic 
missile, we believe the advanced tech- 
nology required should be developed 
and $20 million has been included 
in the FY 1970 budget for that pur- 


pose. Moreover, the super-hard silos 
now being developed will be designed 
so that they could accommodate a 
new, large ICBM as well as the 
Minuteman III, 

We are also requesting $20 inillion 
in the FY 1970 budget to prepare 
for possible engineering development 
in FY 1971 of a new Undersea Ijong- 
range Missile System (ULMS). 
(About $5 million was provided in 
FY 1969 to initiate a study of such 
a system.) 

No significant changes have been 
made in the other strategic offensive 
forces included in this program. 

Strategic Defensive Forces 

Bomber Defense 

As noted earlier, much of the ex- 
isting U.S. anti-bomber defense sys- 
tem can be phased out when the 
new AWACS, Over-The-Horizon ra- 
dars and modified P-106X intercep- 
tors become available in the mid- 
1970s. The proposed AWACS force 
and the new Over-The-Horizon (back- 
scatter) radars would replace all but 
two of the SAGE Centers, five of 
the planned 16 BUIC III Control 
Centers, more than half of the search 
radars, all of the Gap Filler and 
DEW Line radars, and all of the 
existing surveillance and warning air- 
craft. 

The proposed P-106X force would 
replace all of the older typo inter- 
ceptor’s (both active and reserve), 
except for one squadron of 28 F- 
102s in Hawaii. 

With regard to siiiface-to-alr mis- 
siles, the Bomarcs will be phased 
out of the force as previously 
planned. The number of onsite Nlke- 
Herciiles will decline during FY 
1969-70, and then be continued at 
the end FY 1970 level throughout 
the remainder of the program period. 
The Hawk force will be maintained 
unchanged at the current level, 

The over-land radar technology 
program is progressing satisfactorily 
and the tests to date have been en- 
couraging. Contract definition haa 
been initiated and engineering devel- 
opment of the AWACS system can 
be started in FY 1970. About $40 
million is available for this purpose 
in FY 1969, and an additional $76 
million is requested in the FY 1970 
budget. ... If all goes well, the 
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first of these aircraft should enter 
m the force in the mid-1970s. 

Although the Congress did not ap- 
propriate the $28 million requested 
in FY 1969 for the development of 
the modifications required for the F- 
106X, we believe we can still come 
close to achieving the original sched- 
ule, providing that at least $18.5 
million is appropriated for FY 1970. 
The first of the modified F-106s 
would enter the force one year earlier 
than the AWACS. 

The **back- scatter” Over-The-Hori- 
zon radars could become operational 
in the early 1970s. One million dol- 
lars is available for the development 
of this system in FY 1969 and $3 
million more is requested for FY 
1970. 

Missile and Space Defense 

Included under this heading are 
the anti-satellite and anti-ballistic 
missile defense systems, as well as 
attack warning. 

Anti-Satellite Defense. As described 
in previous years, we have a capa- 
bility to intercept and destroy hostile 
satellites within certain ranges. The 
capability will be maintained 
throughout the program pexdod. 

Satellite tracking and identification 
are provided by the SPASUR and 
SPACETRACK systems. . . . 

Warning. For early warning of 
ballistic missile attack wo now depend 
upon the Ballistic Missile Early 
Warning System (BMEWS), consist- 
ing of three radar sites guarding 
the northern approaches; and the 
^Tonvard -scatter” Over-Tlie- Horizon 
(OTH) radar system consisting of 
a number of transmitting and re- 
ceiving stations at various loca- 
tions, , , . 

We are also requesting funds in 
the FY 1970 budget for the satel- 
lite ^^early waiming” system, men- 
tioned earlier. 

ABM Defense. For active defense 
we are deploying the Sentinel sys- 
tem, . . . The system approved for 
deployment Is essentially the same 
as that presented to the Congress 
last year. 

The progi'am is moving forward 
on schedule, except for some small 
delays which will be made up 
before the planned full operational 
date. . , , 

The development of all five major 
components making up the Sentinel 


system is proceeding on schedule. The 
PAR, which is used for long-range 
surveillance, acquisition and track- 
ing is a state-of-the-art, low frequen- 
cy, phased array radar and no devel- 
opment prototype is deemed neces- 
sary. . . . The radar is still in 
the design stage. 

The fix'st MSR, which is used both 
for tracking the target and the de- 
fending missile, has completed fac- 
tory tests and is now being tested 
at Kwajalein. 

The Sprint missile, which is de- 
signed to attack incoming warheads 
after the atmosphere has helped to 
separate out the accompanying de- 
coys, chaff, etc., Is in the test firing 
state. . . . 

The Spartan missile, which will 
be used for area defense, is in the 
flight test stage at Kwajalein, and 
these tests, too, are proceeding satis- 
factorily. 

The fifth major component, the da- 
ta processing system, is being in- 
stalled at the contractor's plant and 
is paiiiially operational. A second sys- 
tem is being installed at Kwajalein 
for use in the full systems tests. 

For the Sentinel system, alone, we 
have Included in the FY 1970 bud- 
get a total of about $1,788 million: 
$336 million for research and devel- 
opment; $736 million for procure- 
ment; $647 million for construction; 
and $70 million for operations. The 
FY 1969 budget provides a total 
of $962 million: $381 million for re- 
search and development; $346 mil- 
lion for procurement; $266 million 
for construction; and $39 million for 
operations. (Funds for ABM war- 
head development and production are 
included in the Atomic Energy Com- 
mission budget,) 

In addition to the research and 
development work directly associated 
with the Sentinel system approved 
for deployment, we will continue our 
efforts to develop even more advanced 
ABM systems. These efforts are car- 
ried on primarily under the Nike-X 
Advanced Development Program, for 
which $176 million Is included in 
the FY 1970 budget. (The $176 mil- 
lion figure includes about $40 mil- 
lion fonnerly carried in the Advanced 
Research Projects Agency (ARPA) 
Defender program which is concerned 
with the exploration of advanced 
technology for both missile offense 
and defense. For management con- 
venience, those activities which are 
directly identifiable with anti-ballis- 


tic missile defense have been trans- 
ferred from Defender to Nike-X Ad- 
vanced Development.) 

The FY 1970 budget also includes 
$16 million for Air Force and Navy 
support of the Kwajalein test pro- 
gram, $83 million for the support 
of the Kwajalein test range (which 
is also used for reentry tests and 
experiments), and $72 million for 
ARPA's Strategic Technology pro- 
grams (most for exploratory work 
on offensive systems). 

'We have also included $3 million 
to continue our study of a sea-based 
ABM intercept system (SABMIS). 
Such a system would provide depth 
to the continental U.S. defense. 


Civil Defense 

The Civil Defense program pro- 
posed for FY 1970 contemplates no 
important change in basic objectives 
from those which were discussed last 
year. The FY 1970 request is being 
held at the lowest possible sustain- 
ing rate, pending the end of the 
Vietnam eonfiict. 

... By the end of FY 1969 
we will have identified 186 million 
spaces with a standard protection 
factor of 40 or more, of which 106 
million will have been marked and 
over 96 million stocked with an aver- 
age 8 days of austere supplies. Con- 
tinuing survey and design assistance 
efforts should add about 70 million 
spaces to the national shelter inven- 
tory in the next five years. 

Even ^vith the large shelter inven- 
tory projected for the mid-1970s, up 
to one-half the population would still 
lack standard (PF“40) fallout shel- 
ter, This situation can be altered 
only by developing additional means 
to increase the inventory where 
needed. We are, therefore, proposing 
a modest test of a fallout shelter 
support program (for which we have 
included $2.6 million in the FY 1970 
budget) to determine the effective- 
ness of small incentive payments 
made to owners of new building 
projects for the inclusion of addi- 
tional fallout protection in these 
buildings through the use of low cost 
design and construction techniques, , 

... a total of $76.3 million is ■ 

requested [for the Civil Defense Pro- 1 

gram] for PY 1970, ... 
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General Purpose Forces 


The General Purpose Forces consist 
of those land, sea and air units on 
which we rely for all military ac- 
tions short of strategic nuclear war. 
These forces include most of the Ar- 
my combat and combat support units, 
all of the Marine Corps units, vir- 
tually all of the Navy units (ex- 
cept ballistic missile submarines), and 
the tactical units of the Air Force. 
This year, for the first time, we 
are presenting these forces in terms 
of their basic mission — land, sea and 
air combat — instead of the traditional 
grouping by Service, since it is in 
those terms that the requirements 
are determined. 

The Requirement for 
General Purpose Forces 

As we have noted in previous years, 
the overall requirements for General 
Purpose Forces rest on two very 
fundamental policy judgments: that 
the security of our nation is inex- 
tricably bound up with a fonvard 
defense and, thus, with the security 
of our allies; and that strategic nu- 
clear forces, in themselves, cannot 
be relied upon to provide a credible 
deterrent or a reasonable response 
to the entire spectrum of aggression 
which we must be prepared to face, 

The first judgment has given rise, 
nee the end of the Second World 
'ar, to a aeries of collective de- 
mse agreements with almost half 
.e nations of the Free World. Some 
these agreements clearly require 
■ to consider an attack against an 
y as an attack against ourselves; 
lers contain commitments of a more 
leral nature. But all of them repre- 
it, to a greater or lesser degree, 
itingencies for which we must pro- 
e, and these contingencies, in the 
?regate, constitute the principal 
urces of requirements for General 
irpose Forces, 

The fact that we must have plans 
deal with each of the contingen- 
ts does not mean that we must 
prepared to deal with all of them 
nultaneously, but neither can our 


potential opponents, and that is the 
crux of the matter. Accordingly, we 
continue to design our General Pur- 
pose Forces (active and reseive) to 
meet simultaneously the more proba- 
ble contingencies. In addition, our 
General Purpose Forces provide a 
strategic reseiwe sufllcieni to meet 
unforeseen emergencies. 

We believe the validity of the sec- 
ond basic policy judgment is con- 
firmed by our experience with armed 
conflicts since the end of World War 
n. This experience has clearly dem- 
onstrated that strategic nuclear 
forces cannot be relied on to deter 
lesser levels of conflict. Nor can they 
serve as a substitute for properly 
trained, equipped and manned Gen- 
eral Purpose Forces in dealing with 
such conflicts. Accordingly, we must 
continue to support adequate General 
Purpose Forces in the future. 


Logistics Requirements 

The logistics requirements for the 
General Purpose Forces are computed 
on the basis of a single standard 
of logistics readiness so as to ensure 
that our inventories of equipment, 
secondary items, ammunition, and 
other combat consumables are in 
proper balance with our forces and 
contingency war plans. The forces, 
for this purpose, are divided into 
four categories, each of which is as- 
signed an appropriate logistics stand- 
ard; 

• The NATO category covers those 
forces which we support mainly for 
the defense of NATO. 

• The indefinite combat category 
includes those forces which are main- 
tained for use where we can predict 
neither the place nor the duration 
of combat. 

• The Southeast Asia category in- 
cludes the forces in combat in that 
theater. 

• The *‘Other*^ category includes 
those forces which, for purposes of 
logistics guidance, do not fit into 
any of the first three categories. 
These forces, in general, provide the 


training, rotation, attrition reserves, 
and overhaul base for forces deployed 
in Southeast Asia, or are maintained 
against the possibility of such a need* 

Land Forces 

We plan to maintain through FY 
1970 the 32% active aTid reaervo Di- 
vision Force Equivalents (DFEs) 
which we have today. These forces 
include 19% divisions in the nctlvo 
Army, 4 in the .active Maiine Corps, 
8 in the Army Reseiwe Components, 
and 1 in the Marine Corps Reaeivc. 

As noted in previous years, a Di- 
vision Force Equivalent is the ag- 
gregate of: 

• The Division itself (or its ap- 
proximate equivalent in three iiule- 
pendent brigades). 

• An Initial Support Incromont 
(ISI) — n on-divisional units which are 
needed in the theater to support the 
division from the outset of combat, 

• A Sustaining Support Incromont 
(SSI) — follow-on non-divisional ujiits 
I’equired to sustain the division in 
combat indefinitely. (Marine Corjia 
DFEs do not include SSIs since tiiey 
receive their sustaining support, wlicn 
required, as in Vietnam, ivom Army 
and Navy units.) 

Since ISI units normally deploy 
with divisions, they must bo main- 
tained at the same readiness for de- 
ployment as divisions. SSI units for 
active divisions, however, usually de- 
ploy later and most can bo main- 
tained at lower readiness levels, with 
some in the Reserve Compononts. 

Shown in Figure 1 is the planned 
allocation of the 32% DFEs at end 
FY 1970, including the temporary 
augmentations for Southeast Asia. 

Seventeen of the 23% active divi- 
sion forces will continue to bo de- 
ployed overseas leaving 6% in our 
active Continental U.S. forces, Back- 
ing up the active forces, wo will 
continue to have 9 DPEs (8 Army 
and 1 Marine Corps) in the inactive 
Reserve Components, along with some 
additional support units to round 
out the active forces, 

Although the total number of DFEs 
remains the same as reported to the 
Congress last year, there have been 
sevei’al changes in deployment and 
composition. Within the last 12 
months we increased our deployments 
to Southeast Asia by two- third a of 
a DFE, and completed the redeploy- 
ment from Europe of two brigades 
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of the 24th Infantry Division (Mech- 
anized) and their ISI and SSI sup- 
port units (two- thirds of a DFE). 

Originally* we had planned to re- 
place the remaining brigade of the 
24th Infantry in Europe with one 
from the United States on a six-month 
rotation schedule. In addition, we had 
planned to exercise all three brigades 
in Europe once each year. Wo have 
now been advised by our commanders 
in Europe that the ^^I’otation^^ feature 
would not be worth the extra cost 
and personnel difiiculties involved. Ac- 
cordingly, we have decided to cancel 
the ^‘rotatioiV^ feature of the plan 
and permanently station one brigade 
in Europe and two in the United 
States. This decision, however, will 
not affect the plan to maintain the 
two brigades in the United States 
under the operational command of 
U.S, Commander in Chief, Europe, 
and to exercise the complete division 
in Europe once every year to demon- 
strate its x'eadiness. 

Army Division and Brigade 
Forces 

■While there has been no change 
in the Army total of 27% DFEs 
planned for end FY 1960, there have 
been adjustments within that total. 
One of the measures made necessary 
by the 1968 Revenue and Expendi- 
ture Control Act was the inactivation 
of the new 6ih Infantry Division 
while still in the process of forma- 
tion. , . . 

The active division and brigade 
force structure as now planned for 
end FY 1969 will bo continued un- 


changed through FY 1970. However, 
by December 1969, all of the reser- 
vists called up in May 1968 will 
have been released from active duty 
and the units called up will then 
be transfeiTcd back to the Reserve 
Components. These units will be re- 
placed by now units activated at that 
time so that the active Army force 
struciure will remain unchanged. 

7^Jio conversion of the 101st Air- 
borne Division (currently in Viet- 
nam) to an Airmobile Division will 
bo completed by the end of FY 1969, 
as planned last year, 

Army Supporting Forces 

Most of the changes that have 
occurrecl during the past year with- 
in maneuver battalions, cavalry 


squadrons, held artillery battalions, 
signal battalions and consli’uction 
battalions are related to the changes 
made in the division and brigade 
forces. However, there is one change 
of a diffei’^nl character which deserves 
special mention, Starting in late FY 
1970 the now An^56A ^^compound’^ 
fire support helicopter will be intro- 
duced into the forces. The planned 
force of 675 AH-6GAs will replace 
a variety of artillery, tank, anti-tank 
and other older types of aviation 
units on an equal cost tradeoff basis. 
That is (1) the forces being replaced 
cost as much over a 10-year period 
as the new AH-56 units being intro- 
duced, and (2) Army estimates that 
the new AH~56 units will add more 
combat power than that given up 
in the units being replaced. 

Army Aviation 

Since 1965 the UH-1 "Huey*' heli- 
copter has been the workhorse of 
our current force (ie*, roughly one- 
half of the total helicopter inven- 
tory), but it is not an optimum sys- 
tem for the transport of combat 
units. . . . Consequently, we plan 
to initiate contract definition in FY 
1970 for the design of a new Util- 
ity Tactical Transport Aircraft Sys- 
tem (UTTAS). This aircraft will 
be able to carry about double the 
number of troops, plus a crew of 
three. Wo estimate that the 10-year 
system cost of a UTTAS-equipped 
helicopter force could be only a little 
more than half the cost of operatlnj 
a UH--1 force with an equivalem 
lift capability over the same perio 
of time* 
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Army Missile Forces 

As noted last year, the difTiculties 
encountered in the development of 
the fuel system of the Lance sur- 
face- to-sui'f ace missile caused us to 
defer a decision on the future mix 
of the Lance > Honest John and Ser- 
geant forces. Now, on the basis of 
several successful test firings, we 
have decided to proceed with the 
Lance program and expect to begin 
initial deployment of the system in 
the early 1970s. 

The Lance missile is being de- 
signed as a nuclear weapon system, 
although it can be readily adapted 
to cany a conventional warhead if 
desired at some future time without 
any modification of the propulsion 
unit. The deployment of this missile 
system will permit retirement of most 
of our older Sergeant and Honest 
John systems. 

Army Air Defense 

The Army has been worlung for 
some years on an improved version 
of the Hawk system in order to 
achieve a faster response time, better 


electronic countermeasure capability, 
and much greater reliability. Al- 
though the improved Hawk will be 
more expensive per missile deployed, 
it will enable us to obtain the capa- 
bility we need with a smaller force, 
and at about the same cost. Because 
of these improvements and the intro- 
duction of Chaparral Vulcan, and 
because of a recent reevaluation of 
air defense needs, we now plan to 
reduce the permanent Hawk forces 
to some extent. 

The Chaparral Vulcan foi*ce pro- 
grammed for the FY period 

is essentially unchanged from last 
year, except that we now plan an 
equal number of ChapaiTal and Vul- 
can fire units per battalion instead 
of the heavier emphasis on Vulcan. 

The SAM-D, a potential replace- 
ment for both the Hercules and 
Hawk, continues in advanced devel- 
opment. 

Marine Corps Division Forces 

Overall, there lias been no change 
in the size of the Marine Corps Divi- 
sion forces during the past year. 
Until the Vietnam conflict is resolved, 


we will continue to maintain four 
active divisions and one reserve divi- 
sion. Thereafter, the Marine Goi'pg 
will return to the pre- Vietnam force 
structure of three active and ono 
reserve divisions, However, certain 
additional combat support units will 
be provided, 

Moreover, we have decided to in- 
crease the range of Marine Corps 
artillery by converting the five active 
and two reseiwe 166mm gun bat- 
teries now in the force to the 175mm 
gun. The three battexnes in Vietnam 
will be equipped with 176s on loan 
from the Army by the end of FY 
1969, In FY 1970 we plan to pro- 
cure a sufficient number of these 
weapons to equip the seven existing 
batteries plus one new battery 
which will be added in PY 1971, 

Morine Corps Helicopters 

Last year we planned to build up 
to four medium CH-46 squadrons 
(21 unit equipment each) and two 
heavy CH-63 squadrons (24 unit 
equipment each) in each of the three 
active Marine Corps wings. In addi- 
tion, the reserve wing was to be 
equipped with five medium squadrons 
of the older UH-34s and one squad- 
ron of CH-63S. We now believe this 
would be more than we need and 
that it would be better to equip all 
four wings identically, with a re- 
duced number of squadrons in each 
wing. These changes reduce the re- 
quired unit equipment for the heli- 
copter force and will save Jf70 mil- 
lion in investment costs and $40 mil- 
lion in annual operating costs. 

To meet the new force objectives, 
which will become effective with the 
end of the conflict in Vietnam, wo 
have increased the procurement aud 
accelerated the deliveries of the 
63s budgeted in prior years, so as 
to have six active squadrons, instead 
of the four active and one reserve 
squadrons planned last year. All of 
the UH-34s will be phased out of 
the forces, first from the active and 
then from the reserve. 

In addition to the medium and 
heavy helicopters, each wing (active 
and reserve) will have one mixed 
light observation squadron. 
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Army Procurement 

The FY 1970 Army aircraft pro- 
curement program provides for attri- 
tion and the continued modernization 
of the U.S, Army aviation units. 
To meet these needs, we plan to 
procure about 1,000 aircraft in the 
coming fiscal year. Included in the 
FY 1970 program is the first large 
procurement of the AH-66A fire 
support “compound” helicopter. The 
first 16 airci'aft are being bought 
in PY 1969 as part of a “total 
package^' contract calling for the 
procurement of 375 AH-SOAs over 
a three- year period. 

Last year we planned to equip 
selected M-60 tank units with a mix 
of 106mm gun and Shillelagh mis- 
sile/162mm gun systems. In addi- 
tion, we planned to equip ceiiain 
annored units with the M~661 Sheri- 
dan armored reconnaissance vehicle, 
which is also armed with the Shil- 
lelagh mi8sile/162mm gun system. 

However, as a result of some new 
technical problems encountered in 
the Shillelagh/16 2mm gun tuiTet 
on the M'60 tank, wo have had to 
modify that program, ... We now 
plan to shift our production efforts 
in FY 1969 and PY 1970 to the 
106mm gun M-60, Accordingly, 
some of the Shillelagh-equipped M- 
60s included in the PY 1969 procure- 
ment program, plus some M-60 
chassis which were to be used for 
other vehicles, will now be config- 
ured with the 106mm gun. In FY 
1970, we will buy only the 106mm 
gun M-GOs, plus a number of ar- 
mored vehicle-launched bridges and 
combat engineer vehicles which uso 
the M-60 chassis. The planned PY 
1970 procurements will permit us to 
maintain the M-60 chassis production 
line at the minimum sustaining rate. 

Aside from the delayed phase-in 
of the Shillelagh-equipped M-60, the 
major consequences of the adjust- 
ments made in this program will 
be to increase the number of 106mm 
gun M-608 in the force over the 
level previously planned. 

The Sheridan armored reconnais- 
sance vehicle has not been affected 
by the M-60 turret problem since 
it has a different Shillelagh missile/ 
162mm gun turret. We will con- 
tinue to buy the Sheridan at the 
sustaining production rate in PY 
1970. 

The Main Battle Tank (MBT-70) 
Program continues to present devel- 


opment problems, making it impos- 
sible at this time to fix an initial 
procurement date, A reassessment of 
the program is currently under 
way. Accordingly, we have included 
in the PY 1970 budget only those 
funds required to continue research 
and development and to proceed with 
limited amount of advanced produc- 
tion engineering. 

With respect to anti-tank missiles, 
funds are included in the PY 1970 
budget for the procurement of a 
large number of TOW missiles, a 
heavy wire-guided anti-tank weapon 
which can be used both from ground 
mounts and by the new AH-66A 
fire support helicopter, The initial 
procurement of the new man-cairried 
Dragon medium anti-tank missile 
has been deferred, pending the re- 
sults of further testing, The devel- 
opment problems being encountered 
with Di’agon, however, ai*e not con- 
sidered to be very serious and we 
fully expect it to perform as de- 
signed. 

Tactical Air Forces 

For the coming fiscal year we 
are proposing a total force of about 
8,800 aircraft in the General Pur- 
pose Tactical Air Forces, The perma- 
nent foi’ce planned for FY 1974 will 
be somewhat smaller, but will have 
a significantly greater payload ca- 
pacity and a markedly impx'oved re- 


connaissance anil electronic warfare 
capability, 

Active Flghter/Attpck Forces 

The program proposed for PY 
1970-74 provides a total of about 
6,000 active fightcr/attack aircraft 
through the duration of the Vietnam 
conflict and a somewhat smaller per- 
manent force thereafter. 

Air Force. As we noted last year, 
our long-term objective for the 
fighter/attack force is a balanced 
capability to meet the full spectrum 
of foreseeable mission requirements, 
To provide such a capability wo 
planned a permanent force of 23 
wings, consisting of a mix of A-7, 
F-4, and P-111 aircraft, During 
the past year we have reassessed 
the composition of this force and 
concluded that relatively more empha- 
sis should be given to the close 
suppoii: mission and less to deep in- 
terdiction. Accordingly, we now pro- 
pose a 23 -wing force with a mix 
reflecting an increase in A-7s and 
P“4s, and a decrease in P-1 11s. 

The P-111 is the only tactical Air 
Force aircraft witli an all-weather, 
night-time radar bombing system 
and is extremely well suited for the 
deep interdiction mission. But it is 
also less versatile and agile than 
the P-4, and it costs considerably 
more than the A-7 which has almost 
the same payload capability in tho 
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close suppoii; role, Consequently, we 
now believe that the P-111 should 
be procured primarily for the deep 
interdiction role, and that for close 
support and other hgh ter/attack 
missions we should rely primarily 
on the F-4 and A-7. In this way, 
we can achieve a better balanced 
and more versatile force at a con- 
siderably lower cost 

To offset the slower phase-in of 
the F-111, made necessary by the 
Congressional mandate to reduce 
PY 1969 expenditures, we decided 
last year to buy some additional P- 
4s. At the same time, we reduced 
the planned PY 1968-69 procurement 
of Air Force A-7s in order to avoid 
peaking the production rate during 
the period of rapid buildup of the 
Navy’s A-7 forces, and to help meet 
our FY 1969 expenditure reduction 
goal. (The reprogramming re- 
quests involved have been approved 
by the Armed Services and Appropri- 
ations Committees,) In FY 1970, 
when Navy procurement declines, we 
propose to buy the first large quan- 
tity of A-7s for the Air Force, 
and procurement will continue 
through 1973. Since our P~4 losses 
in Southeast Asia are lower than 
projected as a result of the bombing 
halt in North Vietnam, the F-4a 
procured in FY 1969 will meet our 
needs through December 1971, the 
normal leadtime for PY 1970 pro- 


ciU’ement. Accordingly, no P-4s will 
be pi’ocured for the Air Force in FY 

1970. However, delivery of F-4s pro- 
cured in FY 1969 will be stretched 
through December 1971 so that pro- 
curement can be resumed in FY 1971 
with no gap in the production line. 

The first squadrons of A-7s will 
enter the Air Force inventory in 
FY 1971 and the buildup to the 
approved force goal will be com- 
pleted in PY 1974. The buildup of 
the P-4 force will be completed in 
FY 1970, and all subsequent procure- 
ment will be for attrition. 

Two years ago we began the 
procurement of the A-37B (an attack 
version of the T-37 [now combat 
proved]) for the Special Operations 
Forces in Vietnam, ... In order 
to provide the required aircraft, we 
increased the PY 1968 and FY 1969 
buys, and included funds for-' addi- 
tional A-37Bs in the PY 1970 bud- 
get. 

The four F-102 squadrons (three 
in Pacific and one in Iceland) were 
scheduled to phase out at the end 
of FY 1970, However, wc now plan 
to maintain this force through PY 

1971, at which time the squadrons 
in tlie Pacific will be replaced with 
P-4s, leaving only the Iceland-based 
F-102 squadron in the active forces 
through tile program period. 

The P-lOSs will also be retained 
in the active force longer than 



A-4 FOR THE MARINE CORPS. These aircraft will be equipped with a 
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planned last year. A lower-th an- ex- 
pected attrition rate will permit us 
to maintain an additional squadron 
through FY 1971. In FY 1972 the 
unit equipment aircraft per squadron 
will be increased thereby reducing 
the number of squadx'ons by two. 
We presently plan to retain several 
of these squadrons through FY 1973 
to help offset the slower-than-planncd 
phase-in of the A-7. 

The 10 Air National Guard squad- 
rons (two F-86 and eight P-100) 
called up in early 1968 have been 
or will be returned to reseiwe status 
before the end of the current fiscal 
year. However, we now propose to 
phase out the remaining 21 active 
F-lOO squadrons at a considerably 
slower rate than previously planned. 

Navy and Marine Corps 

Except for the cancellations of the 
F-lllB and the substitution of the 
VFX-1 (now designated the F~14A)> 
the Navy fighter/attack forces pro- 
posed for the FY 1970-74 period 
are essentially unchanged from last 
year. We plan to operate approxi- 
mately 1,650 aircraft with 16 attack 
carriers (including one CVS serving 
as a eVA) through the end of 
the Vietnam conflict. Thereafter, tho 
active forces will be reduced to about 
1,360 aircraft and 16 attack carriers. 

In order to assist in solving our 
FY 1969 expenditure problem, wo 
stretched out somewhat the Navy’s 
A-7 production program. We expect 
to be back on the original schedule 
by the mid-1970s, when all of the 
remaining A-4s will be phased out 
of the active carrier forces. There 
has been no change in the Navy 
A-6 force. 

Another more important change in 
the program since last year has 
been the cancellation of the F’-lllC 
and the substitution of the F-14A. 
Assuming that everything goes ac- 
cording to plan, we would have our 
first F-14A squadrons in the force 
by end FY 1973, some two years 
later than planned for the F-lllB. 

In order to offset this change In 
phasing between the P-1 IIB and 
the P-14A, we propose to retain in 
the active forces throughout the FY 
1971-73 period several more F-4 
squadrons than previously planned. 
A sufficient number of F-8 squadrons 
will be retained in the force to pro- 
vide two for each Hancock (Essex) 
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should be able to enter the fleet in early 1978. 


eVA, since these carriers cannot ef- 
0 fectively operate the P“4s. 

The Marine Corps active fighter/ 
attack forces are organized in three 
wings (each with A‘-4, A-6 and 
F-4 squadrons) totaling about 600 
aircraft, and will be continued 
through PY 1974. This is the same 
program presented last year. 

The stretch-out of the Navy A-7 
production program, plus the fact 
that attrition in Southeast Asia is 
running below the estimate made 
last year, has enabled us to reduce 
the original FY 1969 procurement 
program and to request fewer air- 
craft than previously planned in the 
FY 1970 budget, As a result of 
the stretch-out, however, pi'ocurement 
of A-73 in FY 1971-73 will be higher 
than planned last year, since some 
of the aircraft deleted from the FY 
1969-70 programs will have to be 
added to the end of the production 
run. 

We also plan to continue procure- 
ment of A-4s for the Marine Corps 
in FY 1970. These aircraft will be 
equipped with a higher thinist engine 
and a laser device for improved tar- 
get acquisition and bombing accur- 
acy. As indicated last year, we plan 
to equip the Marines with A-4 air- 
craft throughout the 1970s . . . 

Because we now plan to retain 
more F-4 squadrons in the Navy, 
we will have to buy additional air- 
craft in FY 1970 and continue pro- 
curement in subsequent years, instead 
of making the last buy in FY 1970 
as previously planned, Additional A- 
6s will be procured in PY 1970 and 
PY 1971 to provide for Navy and 
Marine Corps normal attrition. 

Development of New Fighter/ 
Attack Aircraft 

The Navy ^8 new flghter, the F--14, 
is being designed as an air superi- 
ority general piUTose fighter, in- 
cluding fleet and area defense. It 
will fulfill the intended P-lllB mis- 
sion and, eventually, may replace 
all the P-4s. Designed for high per- 
formance, the F-14 will be eiTectivo 
against bombers, other fighters, and 
anti-ship ci’uise missiles. By using 
already developed engines, avionics 
and air-to-air missiles, the initial P~ 
14, designated the F-14A, should 
be able to enter the fleet in early 
1978. It will provide improved flghter 
performance and much improved fleet 
air defense. 


When the advanced technology en- 
gine of higher thrust but lower 
weight (currently under joint 
Navy- Air Force development) becomes 
available, the Navy version of the 
engine could go into the second model 
of the series, which would then be 
designated the F-14B. A third model 
of the F-14 series, the F-14C, would 
incorporate the F-14B^s advanced 
technology engine and an advanced 
avionics suit, plus the best weapons 
available for a general purpose fight- 
er. As such, it is expected that this 
fighter will equal or surpass the 
best Soviet fighters of the same era. 

Contract definition is proceeding on 
schedule, and development work on 
the engine and avionics, as well 
as the Phoenix missile, is continuing. 
A total of $130 million ($30 mil- 
lion for contract definition, $18 mil- 
lion for the engine, $22 million for 
the avionics, and $60 million for the 
airframe) was provided by the Con- 
gress last year with the understand- 
ing that engineering development 
of the airframe would not be initiated 
until 15 days after the Appropria- 
tions Committees of both Houses had 
been notified of the cost and design 
characteristics of the aircraft se- 
lected. A total of $414 million has 
been included in the FY 1970 bud- 
get for the P-14 A to continue devel- 
opment and to buy pre-pi»oduction 
aircraft for test and evaluation. The 


buildup to the planned force level 
needed to fulfill the fleet air de- 
fense needs would be completed by 
the mid-1070s. 

In addition to the P-14, we also 
have under development a new fight- 
er, the P-15 (formerly designated 
the P-X), for the Air Force, The 
P-16 is optimized for air-to-air com- 
bat with enemy fighters. Its per- 
formance will be significantly better 
than the present P-4E, and it will 
also be .superior to any present or 
postulated fighter in both close-in vis- 
ual and long-range missile encounters. 
The P-1 5 will have one pilot and 
twin engines. The engine, as men- 
tioned earlier, is currently under de- 
velopment and utilizes new technol- 
ogy to provide a major increase in 
thrust relative to weight. The F-16 
will be equipped with our most ad- 
vanced weapons, and combined with 
good sensors and airframe maneuver- 
ability, it will provide a major ad- 
vance in flghter aircraft, 

Based on the current development 
schedule, the P-16 could be introduced 
into the Air Force in 1976, To fund 
this program, $46 million is provided 
in PY 1969 and $176 million is re- 
quested in the FY 1970 budget, 

The new Navy 
fighters have a som 
design and mi""*'"' 
is optimized fo 
my fighters, thv 
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signed for air superiority and the 
fleet air defense role for which it 
\vill employ the long-range Phoenix 
missile, This difference in design 
makes the P-1 4 A somewhat heavier 
and more expensive than the P-16, 
but both will be extremely capable 
fighter aircraft. 

In line with our decision to place 
more emphasis on the close support 
mission, we have also included in 
the PY 1970 research, development 
test and evaluation budget $12 mil- 
lion for contract definition of a new 
Air Force attack aircraft designated 
the AX, We are tentatively planning 
on a small, twin engine turbo-prop 
STOL aircraft armed with a new 
high velocity 26-3 6mm gun, as well 
as a ^vide variety of bombs and rock- 
ets, The performance characteristics 
would emphasize flexibility and ma- 
neuverability in flight combined with 
a good loiter capability. 

Reserve Fluhter/Attack Forces 

In addition to the approximately 
6,000 fighter/attack aircraft in the 
active forces, we now have about 
900 in the reserve forces. 

Air National Guard. Last year we 
planned to maintain 28 squadrons 
of flghter/attack aircraft in the Air 
National Guard, -with 25 unit equip- 
ment each, We now plan to convert 
this force to 24 squadrons witli 24 
unit equipment each. The 13 squad- 
rons in the force at end PY 1988 
simply reflect the fact that 10 squad- 
rons were then on active duty. When 
the conflict in Vietnam ends we will 
be in a position to undertake a 
major modernization of the Guard 
aircraft inventory. The old P-848 
and P-86s will be phased out and 
replaced with A-37s and addi- 
tional P-1 00b, In PY 1974 when 
the last squadrons of A-7s are de- 
livered to the active force, the re- 
maining P“106 squadrons will be 
transferred to the Guard. At that 
time the Guard will have a total 
of about 680 aircraft, compared with 
the approximately 666 programmed 
for end PY 1969. 

Navy and Marine Corps. The 
Navy/Marine Corps Eeserve now con- 
sists of 20 squadrons with about 355 
aircraft (A-4s and P-8s). When the 
conflict in Vietnam is ^ — 

, — * * 4.iu» ciiange 

will provide a better balance of fight- 


er and attack aircraft in the reserve 
force. At that point the Navy/Marine 
Corps Reserve will have 330 aircraft. 

Reconnaissance Aircraft 

For the reconnaissance mission we 
plan to maintain the current level 
of about 800 aircraft for the dura- 
tion of the Vietnam conflict. There- 
after, the force will be reduced to 
a somewhat lower level. (The three 
Air National Guard RP-lOl squad- 
rons called to active duty in January 
1968 will be returned to reserve stat- 
us by end PY 1969.) 

The major change in the active 
Air Force from last year is the de- 
ferral of the initial procurement of 
the RP-lllD, This aircraft is ex- 
pected to have twice the range of 
the RF-4 and should be able to carry 
a full set of day and night sensox's 
simultaneously. Because of the high 
unit cost of the RP-lllD, however, 
we have not entirely precluded the 
use of the RP-4 (with In-flight re- 
fueling) for the deep interdiction re- 
connaissance mission. We will have 
an opportunity to review this matter 
before the first RP-111 procurement 
is actually made, 

Although the RP-4 program re- 
mains unchanged from last year, we 
have stretched out the procurement 
schedule in order to i^educe PY 1969 
expenditures. The PY 1969 buy was 
reduced and instead of buying the 
last increment in PY 1970, we will 


stretch out procurement through PY 
1971. 

The Navy I’econnaissance program 
is the same as that presented last 
year. Additional RA-6s wll be pro- 
cured in PY 1970 to maintain that 
force at the planned level through 
PY 1974, The RA-3s will be phased 
out in the next few years. 

The Marine Corps force of RF-48 
will be maintained at the current 
level through the program period. 

Most of the reserve reconnaissance 
aircraft are assigned to the Air Na- 
tional Guard where some 200 aircraft 
are organized in 12 squadrons. As 
additional RP-lOls b.ecome available 
fi'om the active forces and through 
conversion of P-10 Is, the number of 
RP-84s in the Guard will be reduced. 
By end PY 1974 the Guard recon- 
naissance force will consist of seven 
squadrons of RP-lOls, three RP-84s 
and two EB~678. 

Other Aircraft 

In addition to the fighter’/attuck 
and reconnaissance types, the tactical 
air forces now include about 2,000 
“Other^' aircraft — special operations, 
electronic and night warfare, tactical 
air control, airbome early warning, 
etc. The Special Operations Forces 
(SOP) and Tactical Air Control 
(TAG) forces account for about 70- 
percent of the total. When the Viet- 
nam conflict ends, this "Other” cate- 
gory will be reduced, 


OPTIMIZED FOR AIR-TO-AIR COMBAT. Under development, the P-15 will 
be superior to any present or postulated fighter in both close-in visual and 
long-range missile encounters. 
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NAVY RECONNAISSANCE AIRCRAFT. Additional RA-5s will be procured in PY 1970 



Special Operations Forces. At end 
py 1969, the SOF will have well 
over a dozen different types of air- 
craft, With the end of the Vietnam 
conflict, the active force will be re- 
duced in numbers and will have only 
five types— A-37, 0123, 0130, UH- 
1, U-10. The SOF complement in 
the Air National Guard will be con- 
tinued as presently constituted. 

Tactical Air Control. With the end 
of the Vietnam conflict the Air Force 
tactical air control forces will be 
reduced to about one-half of its pres- 
ent aircraft strength. Included in the 
active force will be OV~10s, 0~-2As 
and helicopters. 

In PY 1971 the TA-4s in the 
Marine Corps tactical air control 
units will be replaced with the 0-^2 
which is much less expensive to op- 
erate* 

The production of 0-2 As has been 
greatly increased in the last year. 
The PY 1968 buy was increased from 
92 to 253, and we are buying 69 
more in FY 1969, Funds are in- 
cluded in the FY 1970 budget for 
the procurement of the final incre- 
ment of these aircraft for the Air 
Force and the Marines. 

Electronic Warfare, The principal 
issue in this area for the last several 
years has concerned the development 
and procurement of the EA-6B, As 
noted last year, the cost of this air- 


craft has risen throughout the devel- 
opment period and the delivery date 
has been repeatedly slipped. Now, 
however, the project has reached a 
stage where wo can start production. 
The FY 1970 budget includes $248 
million for the procurement of the 
first increment of operational air- 
craft; the remaining aircraft are ten- 
tatively scliedulcd for procurement 
in PY 1971 This is the same pro- 
gram planned last year, 

Miscellnncous, The most important 
change in this category concerns the 
reequipping of the Navy tanker foree. 
We now propose to replace the pres- 
ent force of KA-'38, whicli are near- 
ing the end of their useful life, with 
the KA-GD, . . . The PY 1070 bud- 
get includes $68 million for the first 
increment of operational aircraft, 'J’lie 
remaining aircraft will bo procured 
in FY 1971^72. 

Sea Forces 

Included under this lieadiiig arc 
all of the Navy General Purpose 
Forces, except tactical aircraft which 
wore discussed in the preceding sec- 
tion (together wltli those of the Air 
Force and Marine Corp,s), The major 
issues involved in this program con- 
cern the anti-submarine warfare for- 
ces, the amphibious assault fleet, and 
the mix of nuclear and conventimial- 
ly-powered escorts for the four 


planned nuclear- po\vcrod nttaelc (Mir- 
riers. 

Attack Carrier Forces 

Dos pile a lemptirmy nuginentatlon 
for tlin diiralioa of the Vietnam eou- 
flicl, our long-range goal of 16 nitaek 
carriers (CVAs) rmnnins unchanged, 
We now plan to maintain Lh(' cur- 
rent force level, Ifi ai^llvo attack 
Carrie rn plus one anti-wlmnu'ine <*ar- 
rior (CVS) temporarily serving in 
the Pacific a CVA, Uirougli FY 
1970. At the end of that flncal year, 
the force will coiinlst of one nueh'ar- 
powered carrier ((-VAN), the Muter- 
prise; eight conveiitionnlly- powered 
Forrest al-claHH carrierH (inc lulling 
the John F. Kenninly) ; Mid- 

way-ckuss curriers; three Han code 
(Essex) -clasM carrier, h; and the 
Sluingri-Im, which will liecome a 
CVS at the oml of the Vietnam con- 
flict, (The ivridway is expeclcii to 
finish its lengthy mo<lernization and 
conversion and rejoin llus fleet in FY 
1970, releasing one of the Hancock 
(Essex) -class carriers for the OV»S 
force.) 

As noted laat year, Die OVA force 
at the end of FY 197G will consiwl 
of four nuclear-powered OVANh, 
eight convonthmally-powered Vorrm- 
tal-clasH CVAh and three Midway- 
class eVAs, All of the ohl Hancock 
(Essex) -class World War T1 vintage 
carriers will then havo boon trmiR- 
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NUCLEAR-POWERED CARRIER Chester W. Nimitz (CVAN-68) is scheduled to join the fleet in 
FY 1972. The FY 1970 budget includes $377 million to complete funding of the third luiclear- 
po>vere(l carrier, C VAN-69. 


fened from the CVA to the CVS 
force, 

The iiucl Gar- powered Chester W. 
Nimitz (CVAN-G8) is scheduled to 
join the fleet in FY 1972. It will 
cost 5536 million, about twice as much 
as the conventlonally-po^^ered John 
F. Kennedy which cost $277 mil- 
lion, The FY 1970 budget includes 
§377 million to complete the funding 
of the third nuclear-powered carrier 
(C VAN-GO), Together with the $51 
million provided for PY 1967-68 and 
$82 million for FY 1969, the total 
cost of this ship is now e.sti mated 
at $510 million, $26 nuilion loss than 
the Nunitz. This difference in cost 
reflects the fact that CVAN-69 is 
being built on the same contract and 
design plans as the Nimitz, CVAN- 
G9 should enter the fleet sometime 
m PY 1974, The fourth nuclear-pow- 
ered carrier (C VAN-70), which will 
also be identical to the Nimitz, will 
be funded in PY 1971, 

Last year we planned to start the 
modernization of the Franklin D. 
Roose\elt in FY 1970. However, the 
modernization of her sister ship, the 
Midway, is taking so much longer 
and is costing so much more than 
)riginally estimated (24 months and 
'38 million vs, 48 months and $178 

illion) that we have now decided 


not to modernize the Roosevelt, Since 
the FDR will complete an austere 
overhaul by June 30, 1969, which 
will enable it to handle the new 
A-6s and A-7s, the need for a com- 
plete modernization has been partially 
alleviated. 

Anti-Submarine Warfare (ASW) 
Forces 

The ASW forces include both ships 
aud aircraft. 

ASW Carriers. The present CVS 
force, as we have pointed out in 
past years, is costly to operate in 
relationship to its effectiveness, parti- 
cularly against the newer Soviet nu- 
clear-powered submarines. If the CVS 
force is to be retained through the 
1970s^ its capability to detect, locate 
and destroy hostile submarines must 
be considerably improved. It was for 
this reason that we decided last year 
to go ahead with the development 
of a new ASW aircraft, the VSX, 
and eventually to modernize the ex- 
isting carriers. One of the unique 
purposes a CVS force can serve is 
to provide a capability to extend 
ASW air operations rapidly into 
areas which cannot now be covered 
by the land-based P-3s. It would 
also provide a hedge against the pos- 


sible loss of our present ASW oir 
bases in Europe and Asia. 

Last year we planned to phase 
down the CVS fleet to five ships 
and four air groups at the conclusion 
of the Vietnam conflict. However, in 
view of the accumulating: evlclonco 
that the Soviets arc improving their 
submarine forces, we now plan to 
maintain a force level somewhat 
higher than this througli the FY 
1970-74 period. One CVS will con- 
tinue to operate as a CVA, returning 
to its ASW role after the conflict 
in Southeast Asia is terminated. We 
plan to modernize two of the ex- 
isting evSs (one in FY 1972 and 
one in FY 1974) and to replace 
three of them with Hancock ( Essex )- 
class carriers as they are phased 
out of the CVA force. 

The VSX development program Is 
proceeding on schedule. Contract d o fi- 
ll iti on was initiated last August and 
completed in December 1968. The 
Navy should be ready to con trad 
for engineering development in Feb- 
ruary or March 1969, The first flight 
is scheduled in the early 1970a and 
the initial increment of operational 
aircraft should be delivered to the 
fleet sometime thereafter. Funds have 
been included in the PY 1970 budget 
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for the first year of full-scale devel- 
opment 

Procurement of the VSX is sched- 
uled to begin m the early 1970s 
and continue for several years. Each 
CVS 'will eventually cari’y the VSX. 
In the meantime the S-2 force is 
being phased down in balance with 
the reduction of CVSs. Wlien the 
first VSX squadrons are delivered, 
the S-2 force will be reduced ac- 
cordingly. 

In addition to the VSX, each CVS 
will continue to carry a complement 
of ASW helicopters, A^4s for a limi- 
ted intercept and air defense capa- 
bility, and E-ls for the airborne 
waniing and control mission. 

Patrol Aircraft. Last year we 
planned to phase dowm the patrol 
aircraft force as the more cfTective 
P-3C land-based and VSX carrier- 
based ASW aircraft became available. 
However, in view of the expected 
growth in the Soviet submarine 
threat, we now plan to maintain the 
force at a higher level and buy 
enough additional P-3s to complete 
the equipping of the entire force, 
To do so, we will have to buy addi- 
tional aircraft beyond the number 
previously programmed, Included in 
the PY 1970 budget is $237 million 
for a substantial number of complete 
aircraft and long lead time items for 
an additional quantity to be procured 
in PY 1971. 

When this force moderni25ation is 
completed, a sizable proportion of 
these squadrons will be equipped with 


the newer P-3Cs and the balance 
with P-3A/BS. The P-3C will have 
the more capable A-NEW avionics 
system which will provide much fast- 
er, automated processing of informa- 
tion received from the aircraft’s ra- 
dar and sonobuoys. All of the P-Ss, 
however, will be capable of using 
the DIFAR sonobuoy now under de- 
velopment, as well as the new MK-4d 
torpedo. 

Attack Submarines. The attack sub- 
marine force presented last year in- 
cluded r>0 ‘^first line” SSNs. A total 
of 66 SSNs had been funded through 
PY 1908, of which one had been 
lost (Thresher) and nine were no 
longer considered **flrst line” (al- 
though they could be used for other 
purposes), leaving 66 SSNs available 
for the “first line” mission. On this 
basis, only four more SSNs were 
considered necessary; two were pro- 
grammed in PY 1969 and two in 
PY 1970. (Another “first line” SSN 
(Scorpion) was lost last May.) 

Now, in the light of the antici- 
pated increase in the Soviet sub- 
marine threat, we believe that our 
SSN force goal must be reassessed 
both quantitatively and qualitatively. 
More and better attack submarines 
may be required in the mid- and 
late 1970s than we had previously 
thought necessary. Moreover, the only 
practical way we now see to prcseiwe 
our design and production capabilities 
is to continue to build some new 
submarines and to introduce advanced 
types periodically. 


Accordingly, we now propose to 
start during the program period a 
substantial number of new type at- 
tack submarines. Some will be of 
a new design emphasizing speed, and 
others of a new design to be based 
on Navy studies aimed at producing 
an optimum set of characteristics, 
including speed and quietness. Both 
are highly desirable characteristics 
in attack submarines, but they are 
to some extent mutually exclusive, 
and must be traded off in any given 
design. Very quiet and very fast sub- 
marines can, however, make useful 
contributions to an operating force, 
and that is the concept underlying 
our decision to build different types 
of attack submarines, 

As tentatively scheduled, the first 
three “high speed” (SSN-688-class) 
submarines would be started in FY 
1970 at an estimated cost of $636 mil- 
lion. Several more would be started in 
PY 1971 and the remainder in PY 
1972. By that time, the new design 
(“CONFORM”) submarine should be 
ready for construction. 

Work on the Turbine Electric-Drivc 
Submarine (TEDS), funded in the 
FY 1968 program, is going fonvard 
as planned, but its estimated cost 
has risen from about $100 million 
to about $162 million, and it may 
go as high as $200 million. Never- 
theless, we believe TEDS will be 
worth its cost since it will provide 
us unique and valuable operational 
and teat experience with this new 
type of propulsion plant and other 
important quieting features consider- 
ably earlier than could otherwise be 
achieved. 

Because of the loss of the Scorpion, 
the retirement of the Triton (an 
older SSN), and the expected delay 
in the delivery of one now SSN, 
the nuclear-powered attack submarine 
force at end PY 1969 will number 
41 instead of 44. And, because of 
the need to reduce PY 1909 expendi- 
tures, we chose not to retain three 
additional conventional submarines. 
Accordingly, the attack Bubmarlno 
force at end FY 1969 will number 
102 instead of the previously planned 
106. By end PY 1970, we expect 
the force to be back up to the 106 
level (47 nuclear, 68 conventional), 
and we plan to keep it there by 
retaining a sufficient number of con- 
ventionally-powered submarinoa 
through the program period. 

Escort Ships. Last year we pre- 
sented a comprehensive analysis of 


PATROL AIRCRAFT. In view of the expected growth in the Soviet submarine 
throat, we now plan to buy enough additional P-Ss to complete equipping 
of the entire force. 
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our escort requirement for the late 
1970s. Except for the increase of 
eight ships (four with anti-air war- 
fare (AAW)/ASW and four with 
ASW only) necessitated by the re- 
tention of one more CVS, the overall 
requirement remains the same — 231 
plus 8, or a new total of 239, 

In the intervening year, however, 
the estimated cost of the shipbuild- 
ing program (68 new ships) pro- 
posed to meet this requirement has 
risen from about $3 billion to around 
billion. The estimated cost of the 
DX program proposed last year has 
grown from $1,364 million to $2,270 
million, the DXG from $1,164 million 
to $2,032 million, and the DXGN 
from about $500 million to $768 mil- 
lion, Much of this increase in esti- 
mated cost is basically the result 
of two factors — a continuing rise in 
the price of labor and materials and 
more realistic estimates baaed on la- 
ter contract information. 

In view of these cost increases 
we have had to review onr original 
plan for meeting the escort ship re- 
quirement. As a result, we now pro- 
pose to reduce the DX program, pend- 


ing an evaluation of actual ship capa- 
bilities and costs. However, we will 
Imve to increase the DXG program 
in order to provide four more AAW- 
capable ships for the additional CVS. 
Thus, the revised shipbuilding pro- 
gram will total 62 ships. 

In addition, we have had to reduce 
the FY 1968 DE construction pro- 
gram from four to one (it had orig- 
inally been 10 ships) in order to 
finance cost overruns on the two FY 

1968 SSNs and to comply with the 
Gongiessional mandate to reduce PY 

1969 expenditures. The net result of 
these changes in requirements and 
in the shipbuilding program is that 
we will have to retain in the force 
17 more of the older escoi'ts than 
we had previously planned. 

We have again examined the mix 
of nucleax'-powered and conventional- 
ly-powered escorts for the four 
planned CVANs and have reached 
the same conclusion as last year, 
namely, that we should provide nu- 
clear-powered escorts for only two 
of the CVANs. This would require 
a total of nine nuclear escorts (eight 
in operation, one in overhaul), five 


of which have been funded, If we 
wei’e to provide nuclear escorts for 
the third and fourth CVANs, we 
would have to increase the inventory 
of nuclear escorts by seven and de- 
crease the inventory of conventional 
escorts by nine. The maimer in which 
these changes are calculated is shown 
in Figure 2. 

The seven additional nuclear cs- 
coi'ts required to equip four (rather 
than two) all-nuclear taslc groups 
would cost about $1.6 billion to build 
and opei’aie for 10 years. These would 
replace nine conventional ships with 
a comparable 10-year systems coat 
of $1,1 billion. The difference of $600 
million in favor of conventional es- 
corts would be partially offset by 
about $76-$80 million in logistics sav- 
ings, leaving a net additional cost for 
the third and fourth all-nuclear car- 
rier task groups of about $420-$426 
million. Thei^e are also a niiniljor 
of hard-to-measure operational ad- 
vantages to nuclear power, but these 
do not appear to be worth the more 
than $400 million involved. Accord- 
ingly, we do not believe it would 
be wise to commit ourselves at this 
time to more than two nuclear-pow- 
ered carrier task groups. 

The number of ASW escorts will 
drop in PY 1969, reflecting the earlier 
than planned phase-out of older ships 
necessitated by the expenditure reduc- 
tion program. 

The proposed escort shipbuilding 
program is spread over a period of 
six years, FY 1970-76, Inasmuch ns 
the funds requested for five DXs 
in FY 1969 were denied (except for 
$26 million for long leadtime procure- 
ment), we have rescheduled the pro- 
gram. The Py 1970 budget now In- 
cludes $336 million for the first five 
ships and advance procui*ement for 
the next eight. 

The funds requested in FY 1909 
for contract definition of the DXG 
were also denied on the grounds that 
this ship would not be ready for 
contract definition in that year. Wo 
expect to commence DXG contract 
definition in FY 1970, funds for which 
have now been included in the PY 
1970 budget, Construction of the first 
increment of DXGs would start in 
FY 1971, followed by additional ships 
in each year through PY 1976. 

The DXGNs are now prograinmed 
one a year, PY 1972-73. The first 
ship is expected to cost $222 mil- 
lion, and the follow-on ships an avet" 
age of $180-$190 million. Advance 
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procurement funds in the amount of 
$62 million were made available in 
FY 1969 for the first two ships. 
The PY 1970 budget includes $196 
million to complete funding of the 
first DXGN and $68 million for ad- 
vance procurement for additional 
ships, (The $68 million will complete 
the funding of nuclear components 
for all four DXGNs and fire control 
systems for the first three, thus per- 
mitting us to meet the delivery sched- 
ules contemplated last year.) 

The missile ship modemization pro- 
gram is the same as that described 
a year ago. Two DliG-G-class ships 
are to be modeniized in PY 1970, 
at a cost of $72 million, and five 
more are scheduled for the PY 1971- 
73 period, One DLG-16-class ship 
is to be modernized in PY 1970, 
at a cost of $33 million, and two 
more are planned in PY 1971. The 
PY 1970 budget includes $70 million 
for the three conversions ($85 mil- 
lion was provided for advance pro- 
curement in PY 1969) and $49 mil- 
lion for long leadtime items for the 
ships to be converted in FY 1971. 

The five DD-931/946 conversions 
previously scheduled for PY 1970- 
1971 have been cancelled. The esti- 
mated cost of converting these ships 
has risen substantially since they 
were originally programmed, and the 
increased capability is not worth the 
added cost. The eight conversions of 
this ship class which wore authorized 
and funded in PY 1967 and PY 
1968 will be completed as planned. 

Funds are included in PY 1970 
to continue the installation of the 
Basic Point Defense SiU’face Missile 
System (BPDSMS) in a variety of 
existing and new ships. Development 
is proceeding on an advanced version 
of this system with increased fire- 
power and effectiveness. 

We are also planning continued 
procurement in PY 1970 of the ex- 
tended-range and medium-range 
Standard suifface-to-air missiles, the 
new missiles which are fired by Ter- 
rier and Tai'tar missile escorts, re- 
spectively. A new ship air defense 
system, the Advanced Surface Missile 
System (ASMS) is now in contract 
definition. This system is being de- 
signed as a follow-on for Tartar and 
Tender in new construction or mod- 
ernized escorts, 

Sonobuoys* The effectiveness of 
ASW aircraft is critically dependent 
on the availability of sensitive and 


accurate sonobuoys. A new sonobuoy 
system (DIPAP) has been developed 
and placed in production. The first 
procurement was made last year, and 
fleet testing and evaluation will be 
completed in the next fiscal year. 
The FY 1970 request provides for 
the procurement of additional DIPAR 
as well as Jezebel/Julie sonobuoys. 

We are also requesting funds to 
complete development of an improved 
version of the SSQ-47 sonobuoy, Even 
more advanced acoustic sensors are 
under development and these should 
further improve our capability to de- 
tect the newer Soviet submarines. 

Torpedoes. The availability of mod- 
ern, fast torpedoes with sufficient ac- 
quisition range is another important 
determinant of the ASW capability 
of our aircraft, escorts and SSNs. 

Production of the latest surface 
ship/air-launched ASW torpedo, the 
MK-46, is continuing. Funds arc in- 
cluded in the PY 1970 budget for 
procurement of an additional quantity 
of these torpedoes. 

Development of a now submarine- 
launched ASW torpedo (the MK-48- 
0), which will have greatly increased 
capability over the MK-37 which it 
replaces, has been undeiway since 
1964, Although this program is still 
encountering technical problems, we 
believe the solutions are now with- 
in reach, Accordingly, we intend to 
procure an initial increment of opera- 
ional MK“48s in the coming year 
with the $118 million included in 
the FY 1970 budget for this purpose. 
We are also developing another ver- 
sion of this torpedo, the MK~48-1 
for use against surface ships. The 
PY 1970 budget provides for further 
development work on both versions 
of the MK-48. 

Amphibious Assault, Fire Support 
and Mina Countermeasure Forces 

The amphibious assault ship force 
planned last year included enough 
fast (20-knot) modern ships to move 
one Marine Expeditionary Force 
(MEP), divIsion/wing team, in 
the Pacific and one-half in the Atlan- 
tic. Older, slowei* ships were to be 
retained to provide lift for the other 
half of the Atlantic MEP. 

In view of the imporfance of quick 
response we now feel that we would 
be better advised to maintain a some- 
what smaller amphibious lift, but one 
composed entirely of fast ships. To 


this end, we have revised the pro- 
gram to provide a 20-knot lift for 
1 % MEFs — one in the Pacific and 
two- thirds in the Atlantic, However, 
with a delay of comparatively few 
days, a predesignated group of am- 
phibious ships in the Pacific would 
be able to join those normally de- 
ployed in the Atlantic to provide 
lift for a complete Marine Expedi- 
tionary Force, if one should ever 
be needed there. This plan would 
provide a somewhat smaller but fast- 
er amphibious lift than the one pro- 
posed last year, and the lO-year sys- 
tems cost would be about $1 billion 
less. 

Another important factor in the 
size and cost of the amphibious lift 
is the manner in which the ground 
support for the air element is to 
be transporfed, Previously, we had 
planned to carry the men and equip- 
ment associated with two of the three 
prefabricated airfields (Short Air- 
fields for Tactical Support, known 
as SATS) per MEP in the amphi- 
bious ships of the Assault Echelon, 
We now plan to transport all three 
SATSs in the MSTS-controlled ships 
of the Assault Follow-on Echelon, 
which is scheduled to arrive about 
five days after the landing. Since 
the Assault Echelon must depend up- 
on the attack carriers for close air 
support during the landing and while 
the SATSs are being installed and 
made operable, this arrangement 
would simply extend that period by 
about five days. The currently planned 
attack carrier forces are clearly ade- 
quate to meet this small additional 
requirement. Thus, we can save about 
$600 million in 10-year systems costs, 
without detracting from the required 
air support, 

Amphibious Assault Ships. In view 
of the foregoing changes in concepts, 
we now plan to construct a greater 
number of large general purpose as- 
sault ships (LHAa) than we planned 
last year, and to phase out more 
of the older, slower amphibious ships 
than previously planned. (We will 
also have to retain in the Sealift 
Forces some more MSTS troop ships 
to move the additional SATS person- 
nel now Included in the Assault Pol- 
low-on Echelon.) 

The amphibious command ship 
(LOG) which had been planned for 
PY 1970 has been cancelled. This 
ship would be needed only for a 
full MEP lift in the Atlantic as 
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well as the Pacific, (TSvo LCCs are 
available for the Pacific MEP.) We 
are also deferring conversion of a 
second Kegulus siibniarine for the 
mission of surveying assault beaches 
and landing reconnaissance and demo- 
lition teams, previously planned for 
FY 1970. Originally estimated at $22 
million, the cost is now about $30 
million, and we are deferring this 
conversion for the time being in the 
hope that a lower-cost solution can 
be found. 

Contract definition on the LHA 
has been completed, and the Navy 
will soon award a multi-year contract 
for the development and production 
of the programmed ships, including 
the ship funded in FY 1969, It is 
now clear, however, that the cost 
of the LHA will be substantially 
higher than expected. A year ago 
we estimated that the lead ship would 
cost $153 million and the follow-on 
ships ail adjusted average of $122 
million. We now estimate that these 
costs will be about $186 million and 
$L40 million, respectively. Conse- 
quently, we now propose to procure 
two ships ill FY 1970 instead of 
the three planned a year ago. The 
FY 1970 budget includes $288 mil- 
lion for these two ships (the second 
and third) and long leadtime items 
for two more to be started in FY 
1971. Of the $63 million provided 
in FY 1969 for advanced procure- 
ment, $32 million will be used to 
complete the funding of the lead ship 
approved last year, $17 million will 
be used for long leadtime items for 
the next two ships, and the balance 
of $14 million will be applied against 
the FY 1970 shipbuilding require- 
ments, generally. The remaining 
LHAs are programmed in FY 1972- 
73. 

In addition to the LHAs, we will 
still need the seven LSTs programmed 
last year for FY 1970, However, 
we now propose to start them in 
FY 1971. 

When the new ships have been 
delivered, the active amphibious as- 
sault fleet will consist of all fast, 
modem ships. In addition, an ade- 
quate number of older ships will be 
kept in the Category BRAVO Re- 
serve for rapid activation in case 
a capability to lift two full MEFs 
simultaneously is ever required. 

Fire Support Ships. The fire sup- 
port force now includes 8-inch gun 
cruisers, rocket ships, and a reacti- 


vated battleship. We also have in 
the escort category AAW cruisers 
with 6-inch guns and a large number 
of 6 -inch gun destroyers which can 
be used effectively for gunfire sup- 
port, as in Southeast Asia. 

The Navy is currently engaged in 
concept formulation of a new type 
of ship to provide major caliber gun- 
fire support for the amphibious as- 
sault forces. However, this new Land- 
ing Force Support Ship (LPS) will 
not be ready for contract definition 
in FY 1969, and we now tentatively 
plan to construct some of these ships 
during the FY 1971-73 period. 

Mine Countermeasure Forces. The 
programmed mine countermeasure 
force is little changed from last year. 
The major effort begun two years 
ago to rehabilitate the 63 existing 
MSOs will continue at the same rate 
of 10 per year until the ' program 
is completed. The FY 1970 budget 
request includes $48 million for 10 
MSO conversions and advance pro- 
curement for 10 more, 

The $139 million provided in FY 
1966-68 for the construction of 16 
new MSOs is no longer available, 
since $43 million was reprogrammed 
to the DLGN program and the re- 
maining $96 million was rescinded 
by the Congress in FY 1969, The 
16 MSOs are still required, and we 
now tentatively plan to construct 
them in the FY 1971-73 period. 

To complete the modernization of 
the mine countermeasure forces, we 
now plan to build two new helicop- 
ter-carrying mine countermeasure 
support ships (MCSs), one in FY 
1971 and one in FY 1972. (We had 
previously planned to start these 
ships in FY 1970-71 but concept 
formulation is not far enough along 
to do so.) One of the three existing 
MCSs, a ship of limited capability 
and scheduled for retirement in FY 
1973, was retired in FY 1969 as 
an expenditure reduction measure. 
When the ships programmed for FY 
1971-1972 are completed, the force 
will consist of four MCSs (two new 
ones and two older ships equipped 
with minesweeping launches), 

Logistic, Operational Support, 
and Direct Support Ships 

A force of 217 Underway Replen- 
ishment, Fleet Support, Special Com- 
bat and Small Patrol vessels is 


planned at the end of FY 1969, and 
222 at end FY 1970. Tlierc Avill be ^ 
four less in FY 1969 than previously ^ 
planned, since the fourth new combi- 
nation oiler-ammunition ship (AOE) 
will not be delivered on schedule, 
and three older ships are being 
phased out early as an expenditure 
reduction action. By end FY 197«1, 
the force will decline to 204 as older 
ships are phased out and replaced 
on a less than one-for-one basis and 
as a part of the active Underway 
Replenishment (UNREP) fieet is 
transferred to the Category Re^ 
serve. 

Analysis of future UNREP re- 
quirements shows that, after tho con* \ 
flict in Vietnam is terminated, we 
can reduce the number of those ships 
in the active fleet and still meet 
our contingency requirements, pro- 
viding all forward bases remain avail- 
able. To hedge against the possibility 
that some of these bases may be 
lost, we propose to maintain more 
than the calculated number of tlicsc 
ships in the active force, and addi- 
tional ships in the Category Re- 
serve. 

In the Fleet Support category, the 
destroyer tender (AD) previously 
planned for construction in FY 1970 
has been deferred to FY 1971. The ) 
FY 1970 budget provides for this 
category only two fleet salvage tugs 
(ATS) at a cost of $46 million. 

To modeiTiize the logistic and support 
ship force, we have tentatively pro- 
grammed about $1.7 billion in the 
FY 1971-74 period for new construc- 
tion. 

Navy Reserve Forces 

The Navy will continue to maintain 
a force of ASW carrier-based aircraft 
and helicopters in the Reserve 
through FY 1974, which would he 
more than adequate to equip the four % 
eVSs that will be maintained In the 
Category Reserve, A miinber of 
P-2 land-based patrol aircraft will 
also be maintained in the Resem 
through FY 1974. 

The ready Naval Resexwe Training 
(NET) fleet will increase from V 
ships at end FY 1969 to about 38 
ships by FY 1974, including 22 MSCs 
and 37 ASW escorts. In addition, 
a large number of ships will continue 
to be maintained in the inactive Cate- 
gories and ^ 
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Airlift and Sealift 


The Airlift and Sealift Program 
comprises: the Military Airlift Com- 
mandos strategic airlift aircraft; the 
Air Forceps tactical airlift aircraft 
assigned to the Tactical Air Com- 
mand and the Unified Commands; 
the transport and tactical airlift air- 
craft in the resei've components of 
all the Services ; certain cargo and 
transport aircraft of the Navy and 
Marine Corps; specialized transporta- 
tion forces such as aeromedical air- 
lift units and aerial port squadrons; 
and the troop ships, cargo ships, tank- 
ers and ^‘Forward Floating Depot” 
ships operated by the Military Sea 
Transportation Service. These forces, 
when augmented with the resources 
of commercial air and sealift in emer- 
gencies, combine to provide the total 
lift needed to meet defense require- 
ments. 

Requirements for Strategic 
and Tactical Lift 

A year ago we presented a com- 
prehensive analysis of the require- 
ments for strategic airlift and sea- 
lift to move men and equipment over- 
seas, and for tactical airlift to sup- 
port operations in the combat theater. 

As noted in the preceding section 
of this statement, our General Pur- 
pose Forces are sized to meet simul- 
taneously the more probable contin- 
gencies. Our strategic lift forces are 
designed to provide the capability 
to move the required forces rapidly. 
Last year we found that the rapid 
response capability needed could be 
provided at least cost by a force 
consisting of: 6 C-6A squadrons, 14 
C-141 squadrons and 30 Fast Deploy- 
ment Logistic (FDL) ships; preposi- 
tioned materiel in Europe and in 
the Pacific and selected non-divisional 
support units; a Civil Reserve Air 
Fleet (GRAF) equal to 466 B-707/ 
DC-8s; and the equivalent of 460 
^notional” commercial cargo ships. 

While our estimate of the strategic 
lift requirement has not changed dur- 
ing the past year, two major prob- 
lems have arisen which have caused 


us to reexamine the composition of 
the force. First, it is now clear that 
the C-6A will cost us considerably 
more than previously estimated, and 
we may have to reconsider the ulti- 
mate size of that force. Second, our 
inability to date to win Congressional 
support for the proposed FDL pro- 
gram has forced us to examine alter- 
native approaches, since our sealift 
capability is now lagging seriously 
behind our improved airlift capabil- 
ity. Both of these issues are discussed 
in greater detail later in this section 
of the statement. 

Our analysis of the tactical airlift 
requirement is, also, basically the 
same as that described a year ago. 
We estimate that the 14 planned 
C-130E squadrons would be more 
than sufficient to meet the tactical 
airlift needs of a major contingency 
in Asia and a minor contingency 
elsewhere, as well as to provide a 
rotational base for the training of 
airlift crews. Estimates of the re- 
quirements of a major European con- 
tingency vary widely. We expect to 
have through the mid-1970s a sub- 
stantial number of G-i80s and ICC- 
130s in the active and reserve forces. 
These aircraft, together with the G- 
i23s and C-7s, should be more than 
adequate to meet the European tacti- 
cal airlift requirement. As to the 
future, we are continuing our studies 
of a new intra-theater transport 
which could give us an improved 
STOL or V/STOL capability, 

Airlift 

Active Air Force Airlift 

The major issue here, as noted 
earlier, concerns the C-BA program, 
A year ago we planned to buy a 
total of 120 aircraft, at a cost of 
about $3,620 million (including about 
$330 million for initial spares), to 
equip six squadrons (96 unit equip- 
ment aircraft), provide for command 
support, attrition and training. Late 
last year, it became increasingly ap- 
parent that the cost of this program 
would run considerably higher than 


px‘eviously estimated, perhaps as 
much as $4,830 million (including 
about $1 billion for research and 
development and $482 million for ini- 
tial spares). 

We arc presently committed to pro- 
cure only 58 aircraft (including five 
research and development aircraft, 
all of which can be made available 
for operational use). This quantity 
is enough to equip three squadrons 
(48 unit equipment), and provide for 
command support and training. 

In view oC those very substantial 
increases in estimated costs, most of 
which arc on the Lockheed contract, 
we are taking the following steps: 

® Altliough we will exercise our 
option on the 57 aircraft in Run 
B, we will limit the Goveimment^s 
ludiility to 23 aircraft in FY 1970 
instead of the 33 we had previously 
planned; these 23 aircraft will bring 
the total number on order to 81, 
enough for a full four-.squudron force 
(64 unit equipment). 

• We will make separate decisions 
at a later date on the aircraft for 
the fifth and sixth squadrons. So 
long as these decisions are made 
before the lead time on those squad- 
rons, our contract with Lockheed will 
allow us to decide in the negative 
without increasing the price to the 
Government of the first four squad- 
I'ons. 

• The concept of reserve associate 
squadrons now underway in the C- 
141 force will be applied to the C-6 
lo increase the overall wartime pro- 
ductivity of our active airlift force. 

We have included in the FY 1970 
budget a total of $1,002 million— 
$34 million for research, development, 
test and evaluation, $505 million for 
the pi^ociirement of 23 aircraft ($577 
million, less $72 million in advance 
procurement funds provided in FY 
1969), $28 million in advance procure- 
ment funds for a possible FY 1971 
buy, $225 million to fund prior years 
over target costs, and $210 million 
for initial spares. Of the $1,002 mil- 
lion requested for FY 1970, $334 
million is required to complete the 
funding of the first three squadrons 
— >$84 million for research, develop- 
ment, tost and evaluation, $225 mil- 
lion to fund prior year over target 
costs, and $76 million for initial 
spares. 

The C-141 force reached its pro- 
jected strength of 14 squadrons by 
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C-5A GALAXY. We arc presently committed to procure only 58 aircraft, 
enough to equip three squadrons and provide for command support and 
training. We will exercise our option on 57 aircraft in run B; we will limit 
the Government's liability to 23 aircraft in PY 1970, bringing the total num- 
ber to 81, enough for four squadrons. 


the end of PY 1968. The authorized 
active inventory has been raised 
slightly in PY 1969 to offset a reduc- 
tion in inter-th eater capability caused 
by the early transfer of two C-130E 
squadrons from the Military Airlift 
Command to Tactical Air Command, 

As a hedge against any slippage 
in the C-6A program, we plan to 
retain some of the current outsize 
airlift capability. Three C-124 squad- 
rons will lie retained through PY 
1970. Three G-133 squadrons will 
bo retained through PY 1970 and 
two through PY 1971. 

Our analysis shows tliat the C~180 
force programmed for PY 1978-74, 
14 G-130E squadrons and one squad- 
ron of ski-cqiiipped C-130Ds, will pro- 
vide an adequate tactical airlift capa- 
bility in the active forces. However, 
C-180E attrition has been running 
higher than estimated last year, and 
additional aircraft will have to be 
procured to maintain the desired 
force levels. We plan to procure 18 
C-iSOEs with the FY 1968 funds 
provided for this purpose by the Con- 
greaSi and 18 more Imino* nv^- 


nine Air National Guard units. The 
C-130BS will be used to form foui' 
Reserve and four Guard units. 

Concept formulation is continuing 
on a neAv Light Intra-theater Trans- 
port (LIT), which could enter the 
tactical airlift force in the mid- to 
late 1970s, This effoit has been ex- 
panded to include consideration of 
both STOL and V/STOL aircraft, 
and the evaluation will now take 
more time than we had originally 
thought necessary. Consequently, we 
do not plan to initiate LIT contract 
dehnition until PY 1971, 

Air Force Reserve Component 
Airlift 

All of the 40 groups which made 
up the Air Force Reserve (APR) 
airlift force in PY 1968 will be re- 
tained through PY 1969, as desired 
by the Congress. Three of the four 
C-'119 units previously scheduled for 
deactivation in FY 1969 will be re- 
tained in the force structure and 
converted to Tactical Air Support 
squadrons to provide Forward Air 
Controllers and Air Liaison Officers 
for the eight Army Reserve compo- 
nent divisions. The fourth unit was 
activated in May, converted to the 
AC-119 (gunship) and deployed to 
South Vietnam. It will leave its air- 
craft til ere on its retmm and revert 
to Reserve status by end PY 1969, 
at which time it will be assigned 
the same or another mission. 

The C3-141 "associate*' unit con- 
cept described to the Congress last 
year has been tested and shown to 


be a most effective way to increase 
our aixdift capability. . , , Five C- 
119 squadrons are being converted 
to G-141 associate units in FY 1969, 
and six more G-141 associate units 
(four conversions and two new units) 
will be created in FY 1970, 

By end FY 1970, eight Air Force 
Reserve airlift units will have been 
converted to other missions — three to 
Tactical Air Support, one to C-9 
Associate Aeromedical Airlift and 
four probably to AC-119 Gunship 
and/or Tactical Air Support. In addi- 
tion to these 8 units and the 11 G- 
141 associate units, the Air Force 
Reserve will have 5 C-119, 14 C-124, 
3 C-130 and 1 C- 130 CCTS (Combat 
Crew Training School) airlift unifca, 

All of the 26 Air National Gunitl 
airlift groups in existence at tho 
beginning of FY 1968 will be re- 
tained through FY 1969, Howovor, 
in FY 1968, one group was con- 
verted to Aeromedical Airlift and 
another to Tactical Electronic War- 
fare (TEW). In PY 1969, three more 
groups are being converted to Aoro- 
medical Airlift and three to Tactical 
Air Support. Two more groups will 
be converted to other (aa yet unde- 
termined) missions in FY 1970, The 
remaining 16 units will consist of 
10 C-124, 2 C-97, 2 C-130, 1 C- 
123 and 1 G-141 associate. 

Navy and Marine Corps Airlift 

At the end of PY 1969 the Fleet 
Tactical Support (FTS) category will 
consist of 82 aircraft, including C- 
l/C-2 (Carrier On-board Delivery — 
COD), C-118, C-130 and C-131 air- 
craft. The COD force now numbere 
87 aircraft, The previous plan was 
to keep it at that level through 
PY 1973. Recent experience with the 
COD force in the Pacific, however, 
has shown that in periods of peak 
demand this number of aircraft may 
not be sufficient to meet urgent or 
unexpected requirements. According- 
ly, we now plan to buy some more 
C-2A aircraft in PY 1970, at a 
cost of $37 million. We will also 
retain through PY 1970 the 24 O- 
118s we had previously planned to 
phase out in PY 1909-70. This will 
provide time for the Navy to com- 
plete a more detailed study of the 
size and composition of the future 
FTS fleet, which will form the basis 
for a decision on procurement of 
a replacement type for the C-118 b. 
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The Marine Corps airlift force is 
the same as that described last year, 
a botal of 71 aircraft. Pending fur- 
ther study of Marine Corps require- 
ments relative to the intra-theater 
capabilities of the regular airlift 
forces, we plan to retain all of these 
aircraft. 

The Navy Reserve airlift force is 
also the same as that presented a 
year ago, except that 34 C-54s will 
be retained until the OllSs become 
available from the active forces. 


Sealift 

Although the ultimate size of the 
G-5A force is still an unresolved 
problem, we are now well on our 
way towards the attainment of the 
aii'Iift portion of the strategic lift 
objective. Unfortunately, this is not 
the case with respect to sealift. 

There are two major aspects to 
the sealift problem. One concerns the 
long-term adequacy of the nataon’s 
total sealift resources, particularly 
the U.S, Merchant Marine. The other 
concerns the immediate availability 
of suitable shipping in the crucial 
early weeks of a major wartime con- 
tingency, Tlie first aspect of the prob- 
lem cannot be solved by the Defense 
Department alone; it is a national 
problem involving other departments 
and agencies of the Government, as 
well as private interests. But the 
second aspect is uniquely related to 
defense and must be solved within 
the context of the Defense program. 

The moat demanding contingency, 
short of all-out nuclear war, is a 
major conflict in Europe and Asia 
simultaneously. To meet the require- 
ments for such a contingency most 
effectively and economically, we must 
have a rapid response sealift force 
under the immediate control of DOD, 
Moreover, these ships must have cer- 
tain special capabilities. First, be- 
cause We may have to place them 
on station fully or partially loaded, 
they must be able to store wheeled 
and tracked vehicles for prolonged 
periods and be able to maintain and 
activate them In place. Second, be- 
cause these ships will be the first 
to arrive in a contingency area, they 
must be able to unload cargo rapidly 
ivith no other assistance and even 
where no ports exist Third, because 
of the increasing use of helicopters 


in the Army forces, these ships must 
be able to transport large quantities 
of helicopters (including the flying 
crane CH-648) in a I’eady-to-fly con- 
dition; this means that maintenance 
facilities must be aboard ship. 

Our existing Defense Depai’tment- 
controlled inter-theater sealift force 
is completely inadequate, both quanti- 
tatively and qualitatively, and cannot 
meet this requirement. It consists of 
15 Victory ships (T-AKs), 6 air- 
craft ferries (which are old, con- 
verted cargo ships) and 2 roll-on/ 
roll-oflT ships, one constructed in 1968 
and the other in 1966. In addition, 
we have three FFD Victory ships 
and one new, privately-owned roll- 
on/roll-olT ship, the Admiral Callag- 
han, on long-term charfcei'. This pre- 
sent sealift force has only limited 
usefulness for rapid deployment. Its 
special capabilities are very limited 
and it is not immediately available 
because it is fully engaged during 
peacetime in point-to-point cargo car- 
riage, 

The 3a-ship Fast Deployment Lo- 
gistic (FDL) force which we have 

proposed for the last two years would 
have pi'ovided us with this needed 
rapid response sealift force. No other 
alternative examined over the last 
several years, except the pi‘acui*ement 
of additional aiiOift aircraft which 
would be prohibitively expensive, 
would provide this same capability 

on the same time schedule as the 
FDLs. Nevertheless, in view of the 
past reluctance of the Congress to 
authorize the FDL program and be- 
cause a rapid response sealift force 
is so essential, we have continued 

our search for alternative solutions. 
One such solution, which we now 
propose, is to build a force of 16 
FDLs and obtain the balance of the 
“immediate** sealift requirement 
through the long-term chai*ter of up 
to 30 new type cargo ships to be 
privately built accoi'ding to the de- 
sign criteria speclfted by the Mili- 
tax'y Sea Transportation geiwice. 

At least 15 FDLs would still be 
required under this plan because the 
new type charter ships would nor- 
mally be engaged in the peacetime 
point-to-point carriage of defense car- 
goes, and would not be able to close 
forces to a contingency area until 
a number of days after the FDLs. 
Without this minimal FDL force, we 
Would not be able to meet our de- 


ployment objectives, since these ships 
would carry the equipment and initial 
resupply for the units required to 
reenforce those forces already moved 
in by airlift, No other ships would 
be available early enough to meet 
this particular requirement, and no 
other ships would have the special 
characteristics of the FDL. 

As presently envisaged, the new 
MSTS ship would have about one- 
half the capacity of the FDL and 
would lack some of its special fea- 
tures, such as a signiheaut helicopter 
carrying capability, a float-on/float- 
off capability, dehumidified storage, 
equipment fueling, and maintenance 
and activation facilities. Nor could 
this ship discharge its cargo as fast 
as an FDL. However, we estimate 
that the average cost of the first 
10 ships would be about $20-$25 mil- 
lion, compared with an average cost 
of $62 million for the FDL (based 
on a 16-ship pixigram). 

MSTS has already conducted a de- 
sign competition for the new cargo 
ship and is now evaluating the five 
designs submitted. When a final de- 
sign is selected, MSTS will ask for 
bids on the basis of an initial 6- 
yeav charter, plus options for three 
6-year extensions. The successful bid- 
der (or bidders) would then use the 
contractual commitment from MSTS 
to obtain private financing for the 
construction of the ships. Thus, no 
government obligation would bo in- 
volved, except for the MSTS com- 
mitment to charter the ships, Wc 
now expect to place the first 10 ships 
on contract in FY 1970, with not 
more than two firms in order to 
achieve some of the economies inher- 
ent in multi-ship construction. 

With regard to the FDLs, wo have 
Included $187 million in the FY 1070 
budget to fund the first three ships. 
The remaining 12 are programmed 
in FY 1971-78, 4 in each year. 
(It should be noted that the average 
cost of an FDL is now estimated 
at $B2 million compared with $47 
million a year ago. Most of this 
increase is the result of the reduc- 
tion in the program from 30 to 16 
ships; the balance refiects the general 
increase in shipbuilding costs.) 

In addition to this rapid response 
sealift force, we will still require 
a substantial amount of U.S. com- 
mercial shipping, up to 460 notional 
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cargo ships * to meet two simultane- 
ous major contingencies in Europe 
and Asia in the niid-1970s. Today*s 
U.S. commercial cargo fleet, 636 no- 
tional ships (including 340 subsidized 
and 90 non -subsidized liner ships in 
foreign trade, 55 in domestic trade 
and 160 tramp freighters), is large 
enough to fulfill that requirement 
However, the overall capability of 
the fleet is decreasing as older, World 
War Il-built ships are retired. We 
expect that all of the existing non- 
subsidized liner ships in foreign trade 
will have been retired by 1976, and 
that we cannot count on the con- 
tinued availability of the present do- 
mestic trade and tramp fleets. Ac- 
cordingly, we must assume that the 
subsidized liner fleet will be the pri- 
mary, if not the sole, source of com- 
mercial augmentation in the mid- 
1970s. This is so because only the 
directly subsidized fleet receives sub- 
sidies to permit the constiaiction of 
new ships in the United States. 

The subsidized ships less than 15 
years old now in the fleet, plus those 
presently under construction in U.S. 
yards, represent the equivalent of 
300 notional ships, Of the approxi- 
mately 422 cargo ships now in the 
National Defense Reserve Fleet (ND- 
KF) only 167 Victory ships^ equiva- 
lent to about 132 notional ships, are 
expected to be available in the mid- 
1970s. Thus, the total available from 
these two sources would be about 
432 notional ships. 

It is dear, therefore, that addi- 
tional commercial shipping will have 
to be constructed if we are going 
to be able to meet our total mili- 
tary contingency requirement in the 
mid-1970s. (Urgent civilian require- 
ments for U.S. flag shipping would 
be in addition to these military con- 
tingency requirements,) A part of 
this need could he met by converting 
the 100 AP-6 troop ships now in the 
NDKP. 

Conversion of the AP-5s would, 
however, provide only a naitial aolu- 

roblem of 
t Marine. 

in May 1968, the Department of 

**notionaV* skip is a standard 
7neasiire for aggregate shippmg capa- 
bility, It is defined as a skip with 
a 16,000 measurement ton-capacity, 
a 15- knot speed, ajid a S-day loading 
or unloading capahiliiy. 


Transportation proposed a new mari- 
time program designed to make avail- 
able sufficient NDRP and subsidized 
private shipping to fulfill our total 
emergency needs. The Congress, how- 
ever, did not act on those proposals, 
and the longei’-range problem still 
remains unresolved. A solution to this 
problem is urgently needed, and the 
Defense Department will do all it 
can to contribute to the solution. 

Over and above the problem of 
total capacity is the need for a plan 
which would ensure the timely avail- 
ability of commercial sealift augmen- 
tation in future emergencies on the 
basis of predetermined contractual 
commitments, schedules and prices. 
Such a plan, called RESPOND, was 
developed last year and was to have 
been implemented partially in FY 
1969 and fully in FY 1970. However, 
an unresolved question about the le- 
gality of one part of the program 
(i.e,, the proposal to procure ship- 
ping on a uniform cost-based rate 
schedule for each trade route, rather 
than by competitive negotiation), as 
well as opposition by some of the 
imsubsidized steamship operators, 
made it desirable to delay implemen- 
tation until the Comptroller General 
had an opportunity to review the 
program. This review was completed 
in October 1968. The Comptroller 
General ruled favorably on the legal 
issues involved, and we now plan 
to go ahead with the program. 

We plan to ask all operators solic- 
ited in connection with the FY 1970 
commercial sealift buy to provide us 
with an emergency commitment of 
a poi’tion of their fleet. In addition, 
we are presently working out the 
procedures for allocating peacetime 
defense cargo on the basis of the 
operator’s (both subsidized and un- 
subsidized) emergency vessel commit- 
ment and the service he guarantees 
to provide DOD in peacetime. We 
hope that this effort will be com- 
pleted in time so that the FY 1970 
cargo allocation can be based on these 
two factors as well as the competi- 
tively determined rates. If this is 
not possible, cargo will be allocated 
under present procedures, and imple- 
mentation of the new cargo allocation 
process will be delayed until FY 1971. 

We also plan, at a later stage, 
to implement a schedule of uniform 
rates applicable to all carriers on 
each trade route. These rates will 
be based on cost and vessel utiliza- 


tion data to be submitted by the 
carriers, which will be evaluated by 
MSTS on the basis of criteria fur- 
nished by the Federal Maritime Com- 
mission (FMG). The FMG will also 
serve as an arbiter in the event 
that disputes arise between DOD nnd 
industry after the cost-based rates 
have been implemented. The complex- 
ities involved in working out the now 
rate system virtually preclude its use 
before FY 1971. 

With regard to the balance of tho 
sealift program, four changes are 
worthy of note. 

First, we planned last year to start 
during the FY 1970-72 period the 
construction of 9 new tankers to re- 
place the 16 T-2 tankers now la 
the MSTS fleet. (The new tnnkors, 
26,000 tons dead-weight and 32- foot 
draft or less, are needed primarily 
to provide deliveries to porta which 
cannot handle the larger tankoraO 
Now, we plan to obtain these tankora 
through long-term charter, rather 
than by new procurement, They will 
be built to MSTS design crltorla 
and operated under MSTS control. 
As the new tankers become availablo 
in the FY 1971-73 period, the T-2s 
will be phased out, and the MSTS 
nucleus fleet tanker force will be 
reduced from the present level of 
26 ships to 21 in FY 1971, 14 in 
FY 1972 and 10 in FY 1973. 

Second, we had planned to retain 
16 troop ships through FY 1970, phna^ 
ing down to 8 in PY 1971. Now, 
we plan to retain 11 througli FY 

1970 and phase down to 10 in PY 
1971. The two additional ships wll! 
be needed to lift the ground BUpi>ort 
personnel associated with the SATS 
airfield operation for the fxiv wing 
of a Marine Expeditionary Force, 
a new requirement which was dis- 
cussed earlier in connection with the 
Amphibious Forces. 

Third, seven cargo ships which we 
had planned to phase out in FY 

1971 will be retained until FY 1972, 
pending further analysis of our sea- 
lift needs in the light of the pro- 
posed new MSTS charter cargo ship 
program. We have asked the Navy 
to identify the ships now in the 
MSTS nucleus fleet which could be 
retired if the new charter ship pro- 
gram goes forward as planned. 

Fourth, the planned Inerenae in 
Forward Floating Depot ships from 
8 to 19 will be delayed another year, 
from PY 1971 to PY 1972. 


32 


March 1969 



Research and Development 
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The research and development pro- 
gram includes all research and devel- 
opment activities not directly iden- 
tified with systems approved for de- 
ployment. Many of the more impor- 
tant of these projects have already 
been discussed in preceding sections 
of this statement. Here, however, we 
are considering the research and de- 
velopment effort as a whole. 

As shown in Figure 1, we are 
requesting a total of $8,174 mil- 
lion in FY 1970 for Research, De- 
velopment, Test and Evaluation 
(RDT&E). These funds would pro- 
vide for all categories of RDT&E 
effort, including the continued de- 
velopment of systems already ap- 
proved for deployment, The FY 1970 
request is about $170 million higher 
than the original FY 1969 request 
of $8 billion, and about $600 million 
more than the amount actually appro- 
priated for PY 1969. 

The overall research and develop- 
ment effort (which includes support 
from otlier than RDT&E appropria- 
tions) is organized into the following 
six categories: Research, Exploratory 
Development, Advanced Development, 
Engineering Development, Operation- 
al Systems Development, and Man- 
agement and Support. Except for Op- 
erational Systems Development, these 
categoi’ies constitute the research and 
development program discussed in 
this section of the statement, 

Research 

This category includes all the work 
devoted to increasing our knowledge 
of basic natural phenomena and the 
solution of a variety of long-term 
scientific problems relevant to our 
future national security. The effec- 
tiveness of our weapon systems a 
decade fi*om now depends on main- 
taining a balanced research effort 
across the entire spectrum of science 
and technology pertinent to the de- 
fense effort, DOD is the largest 
user of research output in the nation 
and must emphasize those areas most 
likely to be of military benefit in 
the future. Without a vigorous re- 
search program, we would surely lose 


the technical supeidority we now pos- 
sess. The research program also pro- 
vides a link between the department 
and the academic community, a vital 
tie which keeps open a unique source 
of new ideas and technologies. 

The Reseax'ch program is organized 
primarily in terms of the broad 
sciences engineering, physical, 

etc.) which are in turn broken down 
into narrower disciplines or fields 
such as materials, chemistry, ocean- 
ography, etc. Because the program 
consists largely of thousands of in- 
dividual pi'ojects and tasks, each of 
which requires only modest funding, 
we must manage it on a ^‘level of 
effort^^ basis. The Research programs 
for FY 1968 and FY 1969, and that 
proposed for PY 1970, are shown 
in Figure 2 (page 34), 

The amount proposed for FY 1970, 
$443 million, is about 6 percent high- 
er than FY 1969, Much of the in- 
crease is the result of growth in 
research costs rather than the addi- 
tion of new projects or the expan- 
sion of on-going ones. 

As the table shows, we are re- 
questing funds in PY 1970 to con- 


tinue Project THEMIS, which was 
started in FY 1967 to stimulate the 
development of additional academic 
centers of defense-relevant research. 
In the first two years, 92 projects 
were initiated, A recent comprehen- 
sive survey found that all but six 
were producing useful results, and 
these six will be cancelled if the 
research product is not rapidly im- 
proved, We plan to start about 25 
new projects in PY 1969 and about 

25 more in PY 1970, for a total 
of almost IBO. (We had originally 
planned to start 50 projects in each 
of four years, PY 1967-70, for a 
total of 200. The Congress, however, 
reduced the FY 1969 program to 

26 new projects, and we are re- 
questing the same number for FY 
1970.) 


Exploratory Development 

The line of demarcation between 
research and exploratory development 
is by no means precise, as has been 
pointed out in previous years. Ex- 
ploratory development is generally di- 
rected toward the application of re- 
search results and the exploitation 
of technological knowledge to develop 
materials, components, and devices 
with useful application to new mili- 
tary weapons and equipment. These 
efforts vary from applied research 
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Development 
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7,792 
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Engineering Sciences 
Physical Sciences 
Environmental Sciences 
Biological & Medical Sciences 
Behavioral & Social Sciences 
Nuclear Weapons Effects Research 
In-House Indep. Lab. Research 
THEMIS 

Joint Service Electronics Progx’am 
Suppoi't from Other Appropriations 


and studies to the development of 
pi'otoype and * 'breadboard^' compo- 
nents and devices, The emphasis here 
is on the exploitation and proof of 
the technical feasibility of various 
approaches to the solution of specific 
military problems* 

The exploratory development pro- 
gram poses some of the same prob- 
lems for the decision maker as the 
research elYort, particularly in the 
variety, number and complexity of 
the projects in both areas. Conse- 
quently, we manage exploratory de- 
velopment aa well as research in terms 
of general operational goals and 
broad technical areas, changing the 
focus or level of support of individual 
tasks as our iDriorities shift from 
year to year. 

We are requesting a total of about 
$1,012 million for exploratory devel- 
opment in FY 1970, which is slight- 
ly above the PY 1969 request of 
$980 million, The amount actually 
available in FY 1969, $912 million, 
is less than the FY 1968 total of 
$942 million. The decrease in FY 
1969 is a result of the reductions 
made necessary by the Revenue and 
Expenditure Control Act of 1968, and 
in no way indicates a lessening of 
the importance we attach to this 
program, Every comprehensive study 
of weapon svstpm hjig 

‘'ulted 

’‘■^ns 
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represents a first step in this direc- 
tion. 

The proposed PY 1970 Exploratory 
Development progi*am would provide 
about $190 million to support the 
Advanced Research Projects Agency 
(ARPA), with the x'fest about equally 
distributed among the Army, the Na- 
vy and the Air Force. 

ARPA operates aa a small research 
and development management team, 
responding to urgent needs for cen- 
tralized management of selected ad- 
vanced research projects, especially 
those not definitely identified with 
a specific Seiwice or weapon system. 
ARPA controls such exploratoxy de- 
velopment projects as VELA, which 
is directed toward developing and 
demonstrating an advanced surveil- 
lance system for detecting, locating 
and identifying nuclear tests. Another 
ARPA project is AGILE which in- 
volves work on special problems of 
remote area conflicts and focuses pri- 
marily on guerrilla warfare situa- 
tions. ' 

The Army explox’atory development 
program focuses in pai’t on materials, 
devices and techniques useful to front 
line troops in a wide vaidety of the 
conflict situations that might occur 
in the future, It also includes specific 
projects in support of the cuxTent 
effoi't in Southeast Asia. Examples 
of the kinds of developments included 
are new night viewing equipment, 
better biiim treatment techniques, new 
small arms and even nuclear effect 
studies. 

In a similar manner the Navy Ex- 
ploratory Development program sup- 


poi'ts development of Navy and Ma- 
rine Corps equipment to be used In 
the Vietnam conflict. Other programs 
include such items as submarine hull 
techniques, hydrofoil craft, and sub- 
marine detection devices, 

Some of the most important areas 
in the Air Force Exploratory Devel- 
opment pi'ogram are rocket propul- 
sion, command and control equix)nieiit, 
and materials. Other signifieanl Air 
Force work is devoted to studies of 
space guidance and conti'ol, power, 
communications and other techniques 
of military importance. 

Advanced Development 

The advanced development phase 
encompasses all the efforts to develop 
component and subsystem hardware 
for use in experimental loBia required 
to determine the potential military 
utility of various projects, tlieir spe- 
cific military applications, and tlie 
cost estimates associated with alter- 
native applications. The total amount 
of funds devoted to advanced devel- 
opment fluctuates within a faiidy wide 
range from year to year as now 
projects are started and older proj- 
ects are either dropped, ox^ moved 
on into engineering development or 
operational systems development. Be- 
fore embarking on full- scale dovolop- 
ment of any new or improved weap- 
on system for which we have hlcnti- 
fied a requirement, we must provldo 
the necessary foundation by solving 
in the advanced development 
problems related to the basic compon- 
ents and technology of the now sys- 
tem, A total of ,?1,27X million is 
included in the FY 1970 budget for 
Advanced Development, compared 
with $976 million in FY 19G9, 

Sizeable increases ($16 million or 
more) in 10 advanced devolopmont 
projects account for $221 million of 
the additional $296 million requested 
for FY 1970. These 10 projects are 
briefly discussed; 

• Heavy Lift Helicopter. This is 
a new aerial crane configured Army 
helicopter with a load capability in 
the range of 20 to 30 tons. The 
increased funding (fi’om $1 million 
in FY 1969 to $20 million in FY 
1970) will provide for contract <!cflnl' 
tion, which includes some advanced 
component technology effort. 

• Surfaco-to-Air Missile Develop- 
ment (SAM-D). This is an on-goIng 
advanced development of a follow-on 


Total Research 878 

* This element was included in othex' programs prior to FY 1969, 

Figure 2. 
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to the Hawk and Hei'cules systems 
for the defense of theater forces. 
It is designed to counter both aerody- 
namic and tactical ballistic missile 
threats. The increased funding (from 
$60 million in FY 1969 to $75 mil- 
lion in FY 1970) would peinnit the 
initiation of engineering development 
when a final decision to proceed to 
that stage is made later this year. 

® Nike-X Advanced Development. 
This on-going program is directed 
to the development of more advanced 
ABM technology, i.c., beyond that 
required for the presently approved 
Sentinel system, Funding has been 
increased from $137 million in FY 
1969 to $175 million in FY 1970, 
to support new developments in inter- 
ceptor and discrimination technology 
and a greater effort on the very 
important systems studies. 

• Project Mallard. This project is 
a cooperative effort of the United 
States, United Kingdom, Canada and 
Australia to develop and procure a 
common tactical coinmunications sys- 
tem for their respective armies and 
associated air forces and, where ap- 
propriate, their navies. The increased 
funding (from $8 million in FY 1969 
to $21 million in FY 1970) will per- 
mit the program to enter the mod- 
eling and simulation testing phase, 
where work will be cari'ied out on 
construction and test of functional 
models of the most promising subsys- 
tem designs. 

• Underseas Long-Range Missile 
System (ULMS). This program is 
a further evolutionary step in the 
Fleet Ballistic Missile Program, 
aimed at couni ering possible improve- 
ments in Soviet anti-submarine war- 
fare capability. The objectives of the 
program arc to develop a new design 
submarine and a new, longer-range 
missile which will greatly increase 
submarine operating areas, The funds 
requested for FY 1970 will be used, 
primarily, to define the basic charac- 
teristics of the submanne, 

• Ocean Engineering System De- 
velopment. This program supports 
various deep submergence ocean vehi- 
cle systems: a Deep Submergence Res- 
cue Vehicle, a Large Object Salvage 
System, a Deep Submergence Search 
Vehicle, a Small Object Recovery De- 
vice and a Location Aid Device. Most 
of the increase in funding (from 
$20 million in FY 1969 to $36 mil- 
lion in FY 1970) will be used to 
support the Deep Submergence 


Search Vehicle and the Small Object 
Recovei’y Device, both of which will 
be able to operate down to 20,000 
feet. The Deep Submergence Rescue 
Vehicle, which will be able to op- 
erate down to 5,000 feet, also re- 
quires a modest increase in funding, 

o Advanced Manned Strategic Air- 
craft (A MSA). This aircraft is be- 
ing designed as a possible replace- 
ment for the B-52G and H series 
in the 1978 and later time peinod. 
The increase in funding (from $26 
million in FY 1969 to $77 million 
in FY 1970) reflects the decision 
to proceed with detailed design, wind 
tunnel testing and mockups, up to 
the point of readiness to build a 
full-scale aircraft. 

• Subsonic Cruise Armed Decoy 
(SCAD). This air-launched vehicle 
is designed to ensure the ability of 
our manned bomber force to suiwive 
in a much more advanced Soviet air 
defense environment in the mid-19708. 
The increase in funding over FY 
1969 will permit a reasonable I’ate 
of development of this new system, 

• Advanced Ballistic Reentry Sys- 
tem (ABRES). This is a continuing 
long-range program for the advanced 
development of reentry and penetra- 
tion technology and devices, with the 
results appearing gradually over a 
period of time in new reentry vehi- 


cles. The $121 million requested for 
FY 1970 (vs, $105 million in FY 
1969) will provide the necessary level 
of eifort in the critical areas of 
the ABRES program, such as the 
development of reentry vehicles, new 
heatshields and hardening concepts, 
and penetration aids (decoys, chaff, 
electronic countermeasures, etc.), 

o CONUS Air Defense Interceptor. 
This is a program to define an ad- 
vanced Air Defense Interceptor or 
to develop modifications to modernize 
an existing interceptor, A request 
for authorization of a $28 million 
program was denied by the Congress 
last year. For FY 1970, we arc re- 
questing $18.6 million to pertorm 
comparison studies and complete con- 
tract definition of the selected sys- 
tem, or to perfoiTJi contract defini- 
tion of the F-106X fire control sys- 
tem and start engineering of aii’frame 
and missile modifications. 

Engineering Development 

Engineering development includes 
all efforts on systems designed and 
engineered for operational use, but 
not yet approved for procurement 
and deployment. In this phase, large 
commitments are often made to indi- 
vidual programs and it is important 
that their specific usefulness be care- 


SUUFACE-TO-AIR MISSILE (SAM-D) is designed to counter both aero- 
dynamic and tactical ballistic missile threats. 
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fully measured before they are ad- 
vanced to engineering development. 

A total of $1,083 million has been 
requested for this category in PY 
1970, compared with $726 million in 
rr 19C9 and $811 million in FY 
1968, Seven major items which re- 
quire increased funding in FY 1970 
account for $345 million of the $368 
million increase over FY 1969. Four 
of these are important new aircraft: 
the VSX, AX, F--14B/C and F-16. 

The seven programs are briefly dis- 
cussed : 

• VSX. This is the Navy *3 new 
fixed wing ASW aircraft, designed 
to operate from ASW carriers. The 
funding increase over FY 1969 will 
permit the attainment of the ap- 
proved initial oiierational capability 
flOG) date in the early 1970s, 

• AX. This is a new specialized 
close support aircraft development 
for the Air Force, to be initiated 
with the $12 million requested for 
PY 1970. The PY 1970 funds will 
permit completion of concept formula- 
tion and initiation of contract defini- 
tion, 

• F-14B/C, These Navy aircraft 
are possible replacements for the F-4. 
Both models would use the same basic 
airframe as the F-HA and would 
incorporate the advanced technology 
engine, In addition, the F-14C would 
have an advanced avionics suit. The 
increased funding over FY 1969 
would permit initial operating capa- 
bility in the mi(l-1970s for the F- 
14B and the late 1970s for the F- 
14C. 

• F-15. This is the Air Force’s 
air superiority fighter for the mid- 
1970s. A total of $176 million is 
requested for PY 1970, compared with 
the $46 million provided for PY 1969. 
Contract definition awards wei’e made 
in December 1968. 

• Advanced Surface Missile System 
(ASMS), This Navy program sup- 
ports an integrated surface-to-air and 
surface-to-surface missile system for 
new or modernized escorts. The fund- 
ing increase over PY 1969 matches 
the missile development schedule to 
that of the first DXG, which is ex- 
pected to join the fleet in mid-1970s. 
The ASMS system uses a phased 
array radar and \vill be employed 
m DXGNs as well as DXGs. 

• Submarine Sonar Development, 
This program supports improvement 
n our SSN sonars to keep ahead 
)f Soviet developments. Because of 


its importance, a substantial funding 
increase is required in FY 1970. 

o Hard Rock Silo Development. 
The objective of this program is the 
development of super-hard launch and 
launch control facilities. The fund- 
ing increase (from $26 million in 
FY 1969 to $60 million in PY 1970) 
will permit a demonstration test in 
the early 1970s. (In addition, $8 mil- 
lion has been included in operations 
and maintenance for site surveys to 
reduce operational loadtime.) 

Nuclear Testing and 
Test Detection 

The Defense Department continues 
to share with the Atomic Energy 
Commission the responsibility for the 
maintenance of the four specific 
guavds associated with the Limited 
Test Ban Treaty. For the Defense 
Department’s porUoT\ of this pro- 
gram, WG have budgeted a total of 
$231 million in FY 1970, of which 
$186 million is for research and de- 
velopment. This compares with $219 
million in FY 1969, with $172 miUion 
for research and development. 

In support of the first safeguard 

underground testing — thc^ Defense 

Department has the YcsponsibiUty for 
the provision of nuclear effects data 
relevant to the vulnerability and sur- 
vivability of our strategic oITensive 
and defensive systems, as well as 
those supporting systems which may 
be required to operate in a nuclear 
environment. This is accomplished by 
exposing system components (reen- 
try vehicles, guidance systems, struc- 
tures, electronics packages, etc.) and 
materials to the elfccts of nuclear 
detonations. We have included $48 
million in the FY 1970 budget for 
this purpose, compared with $40 mil- 
lion in FY 1969, The increase is 
due in large part to tests associated 
with the Sentinel system. These tests 
involve larger system components, 
and site construction is therefore 
more expensive. 

In support of the second safeguard 
— maintenance of nuclear labor atox’y 
facilities and programs — the PY 1970 
budget request includes $67.0 million, 
compared with $67.4 million in PY 
1969. This safeguaixl is designed to 
provide answers to vital questions 
concerning vulnerability and surviva- 
bility of military systems, A sec- 
ondary objective is the development 
of nuclear effects simulators for lab- 


oratory and field use, as well ag 
computer techniques for better pro, * 
diction of effects. Also included In 
this category is research and explora- 
tory development in new fuzing tech- 
niques, arming and control of nuclear 
weapons, new delivery techniques and 
weapon componentry. 

The third safeguard concerns the 
maintenance of a capability to re- 
sume atmospheric testing on a timely 
basis, if a change in the situation 
should so require. This program pro- 
vides for the maintenance of the 
scientific and operational facilities at 
Johnston Atoll and the support ojf 
Joint Task Force 8, which is re- 
sponsible for the conduct of readiness 
exercises. The program is now being 
reoriented to include tests pertinent 
to ABM systems and effects oil mis- 
siles and reenti’y vehicles in a dynam- 
ic situation. The FY 1970 budget 
includes $21.9 million for the support 
of the readiness px'ogram, compared 
with $18 million in FY 1969, 

The fouiTh safeguard involves the 
monitoring of the terms of the Limi- 
ted Test Ban Treaty. Nuclear test 
detection also provides a means for 
evaluation of foreign nuclear w^oap- 
ons programs. Two distinct efforts 
are involved — the ARPA VELA pro- 
gi'am and the Atomic Energy Detec- 
tion System (AEDS). Our FY 1970 
budget includes $93.9 million for the 
suppoit of this safeguard, compared 
with $92.7 million now planned for 
FY 1969. 

Space Development 
Projects 

Inasmuch as the various elements 
of the Defense Department space ef- 
fort are included in several progi'am 
and budget categories, we have fol- 
lowed the pi^actice of recapitulating 
the entii’e px’ogram at this point in 
the statement. 

The Defense Department’s program 
is wholly integrated into the National 
Space Program, It is designed to 
apply space technologies to our stra- 
tegic and tactical weapon systems 
in order to inci’ease their effective- 
ness, exploit the new potential In 
information systems made possible by 
satellite-based communications and 
sensors, and exploi’e the usefulness 
of manned space systems for defense 
purposes. Despite these broad objec- 
tives, we have continued to exercise 
great care to avoid any duplication 
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of work already being done by the 
National Aeronautics and Space Ad- 
ministration (NASA) or other d,gen- 
cies engaged in the National Space 
Program. 

We are requesting a total of $2,219 
million for the Defense Space Pro- 
gram in the coming fiscal year, about 
the same amount originally requested 
for FY 1969 but about $136 mil- 
lion more than the amount actually 
provided for that year. 

The largest share of the PY 1969 
reduction in space projects (i.e., $86 
million) was applied to the Manned 
Orbiting Laboratory (MOL) pro- 
gram, reducing it from $600 million 
to $616 million. The MOL, however, 
is still by far the largest project 
in the Defense Department Space 
Program and almost $680 million is 
included in the FY 1970 budget for 
this effort. We are presently sched- 
uling the first qualification flight in 
early CY 1971 and the first manned 
flight a year later, 

A major factor in the effective 
use of our forces overseas is the 
adequacy of communications both 
within the area of operations and 
between that area and higher echelons 
including the seat of Government, 
Currently, we depend on a combina- 
tion of leased and govemment-owned 
wire, conventional radio, and satel- 
lite communications systems. Experi- 
ence with our present Defense Satel- 
lite Communications System (DSCS) 
and analysis of technically feasible 
advances clearly demonstrate the po- 
tential improvements in both strate- 
gic and general purpose communica- 
tions offered by this new technique. 
Therefore, we have decided to proceed 
with major improvements to the 
DSCS. 

The improved system, known as 
DSCS Phase II, will consist of new, 
high-powei'ed synchronous satellites, 
existing terminals modified to operate 
effectively with the new satellites, 
and new terminals having greater 
capacity and reliability and, in some 
cases, greater transportability. The 
satellites Will be equipped with a 
single earth- coverage antenna and 
two steerable, narrow-beam antennas. 
The earth-coverage antenna distrib- 
utes its radiated energy in a rela- 
tively uniform manner over that por- 
tion of the earth visible to the satel- 
lite while each narrow-beam antenna 
concentrates its energy in an area 
a few thousand miles in diameter. 
This concentration of energy permits 


effective use of smaller, more easily 
transported terminals to support con- 
tingency operations. The system 
could, for example, provide about 60 
voice channels into a contingency 
area, several hundred channels within 
the area, and several wideband chan- 
nels which might be used to trans- 
mit high quality photogi'aphic ma- 
terial or high quality secure speech. 
This capacity and the rapidity with 
which it can be installed represent 
a tremendous advance over our ex- 
isting capability. 

We expect to launch the first satel- 
lite in early 1971 at which time 
all existing terminals will be modi- 
fied and we will introduce new termi- 
nals about a year later. We will 
initiate development in PY 1969 and 
start procurement in FY 1970 of 
the items required for the implemen- 
tation of the improved Satellite Com- 
munications System in FY 1971. This 
new system accounts for the shaii) 
increase in the DOD Satellite Commu- 
nications program in PY 1970, $149 
million vs* $71 million in FY 1969. 

These two projects. Satellite Com- 
munications and the Manned Orbit- 
ing Laboratory, account for more 
than the total increase in the De- 
fense Space Program in PY 1970. 


Management and Support 

A total of about $1,690 million 
has been included in the FY 1970 
budget for the support of research 
and development installations and ac- 
tivities lequired for general research 
and development use, The increase 
of about $68 million over PY 1969 
primarily reflects higher price levels. 

Emergency Fund 

Last year we requested $125 million 
for the Emergency Fund, but the 
Congress provided only $50 million. 
This year, in spite of the urgent 
need for the flexibility provided by 
this fund, we have limited our re- 
quest to $50 million (plus the usual 
$150 million of transfer authority), 
which is far below the amounts pro- 
vided by the Congress In the years 
before FY 1969. And, even in those 
years wc found the Emergency Fund 
inadequate to meet all of the vary- 
ing requirements of the Southeast 
Asia conflict and other essential, but 
unpredictable, research and develop- 
ment demands. Accordingly, the $60 
million requested for FY 1970 must 
be considered an absolute minimum. 



MANNED ORBITING LAlSOi^ATORY (MOL) is still, by far, the largest 
project in the Defense Department space program. The first qualification 
flight is scheduled for CY 1971^ the first manned flight a year later. 
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Financial Tables Relating to 

Defense Department Budget for FY 1970 


Table No, 1 Department of Defense 

budget SUMMARY-FY 1970 

(Millions of Dollars) 



FY 1968 

PY 1969 

PY 1970 

Total Obligational Authority (TOA) ; 

Military Personnel 

22,065 

23,996 

24,884 

Operation and Maintenance 

20,950 

22,516 

21,941 

Subtotal — Operations 

48,005 

46,612 

46,326 

Procurement 

23,610 

24,456 

26,124 

Research, Development, Teat & Evaluation 

7,303 

7,647 

8,179 

Military Construction 

1,613 

1,332 

1,961 

Family Housing 

600 

536 

634 

Civil Defense 

86 

61 

76 

Special Foreign Currency Program 

— 

11 

4 

Subtotal— Military Functions 

76,216 

80,554 

82,203 

Military Assistance 

600 

748 

709 

Total— TOA 

76,816 

81,802 

83,002 

Financing Adjustments 

«69 

-4,008 

-1,070 

Budget Concepts Adjustments* 

-846 

-801 

-887 

Budget Authority (New Obligation al Authority— NO A) 

76,402 

76,998 

80,645 

Outlays (Expenditures) 

78,027 

78,400 

79,000 


Notes: 

FY 1969 TO A and NO A amounts include proposed supplemental appropriations as follows: Southeaat Asia 
special support, $1,631,600,000; military pay increase, $907,200,000; civilian pay increase, $198,900,000; wage board 
icreases, $84,600,000; retired pay cost of living increase, $162,000,000; other supplementals under existing* lega- 
tion relating to reservist^i NntinTifli $27,700,000, 

udget concepts adopted in the fall of 1967, and appearing 
0, these concepts adjustments include certain receipts from 
^^ceipts from the publio include those which, under the 
le DOD but are deposited in a Treasury receipt account, 
roper ty, equipment rentals, and recoveries under cori' 
, but they can be used only for the purposes of the trust 
nvolve amounts paid in by individuals to be used for 
nanced through a military assistance trust fund, and 
and collections of that fund. 

OASD (Comptroller) 
January 13, 1969 


March 1969 



Table No. 2 Department of Defense 

FINANCIAL SUMMARY BY PROGRAM, DOD COMPONENT AND FUNCT.ONAL CLASSIFICATION 

(Millions of Dollars) 



FY 1966 

FY 1966 

PY 1967 

FY 1968 

PY 1969 

FY 1970 

Program 







Strategic Forces 

6,866 

6,602 

6,632 

7,616 

9,116 

9,696 

General Purposes Forces 

18,899 

28,801 

31,916 

32,411 

33,246 

32,126 

Intelligence and Communications 

4,480 

4,998 

6,360 

6,683 

6,007 

6,186 

Airlift and Sealift 

1,342 

1,610 

1,867 

1,860 

1,629 

2,072 

Guard and Reserve Forces 

1,948 

2,318 

2,673 

3,186 

2,673 

2,913 

Research and Development 

4,71D 

4,778 

4,737 

4,427 

4,703 

6,660 

General Supply and Maintenance 

4,728 

6,940 

7,721 

8,217 

8,811 

8,971 

Training, Medical, etc. 

6,870 

7,439 

8,973 

9,969 

10,246 

10,686 

Administration and Associated Activities 

1,191 

1,487 

1,336 

1,347 

1,491 

1,466 

Support of Other Nations 

1,149 

2,040 

2,368 

2,376 

8,469 

3,231 

Retired Pay — Appropriation over/under( — ) accrual 

-617 

-466 

-409 

-272 

-79 

206 

Total Obligational Authority (TOA) 

60,667 

66,449 

78,042 

76,816 

81,302 

83,002 

Financing adjustments 

-164 

-1,916 

-318 

-69 

-4,003 

-1,970 

Budget concepts adjustments 

NA 

NA 

268 

-846 

-301 

-387 

Budget Authority (NO A) 

60.493 

63,683 

72,992 

76,402 

76,998 

80,646 

Budget Outlays 

47,401 

66,877 

68,881 

78,027 

78,400 

79,000 

Outlays as Percentage of GNP 

7.8 

7 8 

9.0 

10.6 

8.8 

8.3 


DOD Component 

Department of Army (Inch OCD & Foreign Currency) 

12,861 

18,633 

22,600 

26,447 

26,684 

26,407 

Department of Navy (Inch Foreign Currency) 

14,731 

19,190 

21,339 

21,242 

22,468 

24,409 

Department of Air Force (Inch Foreign Currency) 

19,606 

23,064 

24,602 

26,287 

26,670 

26,232 

Defense Agencies (Excl. Fam. Housing & Foreign Cur.) 

2,486 

2,917 

3,820 

3,641 

4,206 

4,620 

Family Housing 

676 

609 

439 

600 

636 

684 

Military Assistance 

1,000 

1,046 

748 

600 

748 

709 

Total Obligational Authority (TOA) 

60,667 

66,449 

73,042 

76,816 

81,302 

88,002 


Functional ClaBsiflcation 

Military Personnel 

14,816 

17,047 

20,067 

22,066 

23,996 

24,884 

Operation and Maintenance 

12,672 

16,018 

19,484 

20,960 

22,616 

21,941 

Procurement 

14,081 

22,164 

23,748 

23,610 

24,465 

26,124 

Research, Development, Test, and Evaluation 

6,462 

6,097 

7,266 

7,303 

7,647 

8,179 

Military Construction 

1,060 

2,662 

1,246 

1,613 

1,832 

1,961 

Family Housing 

676 

609 

439 

600 

586 

634 

Civil Defense and Spec. Foreign Currency Program 

102 

106 

106 

86 

72 

79 

Military Assistance 

1,000 

1,046 

743 

600 

748 

709 

Total Obligational Authority (TOA) 

60,667 

66,449 

73,042 

76,816 

81,302 

83,002 
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Table No. 3 


Department of Defense 

DIRECT BUDGET PLAN (TOA), BUDGET AUTHORITY (NOA), AND OUTLAYS 
Fiscal Years 1968-1970 
(Millions of Dollars) 



Direct Budget Plan 
(TOA) 

Budget authority 
(NOA) 


Outlays 



FY 

1968 

FY 

1969 

FY 

1970 

FY 

1968 

FY 

1969 

FY 

1970 

FY 

1968 

FY 

1969 

FY 

1970 

Fund ioyid 1 Classificalion 

Military Personnel 

Active Forces 

19,086 

20,693 

20,600 

19,100 

20,693 

20,600 

18,988 

20,817 

20,466 

Reserve Forces 

876 

963 

1,049 

923 

963 

1,049 

871 

907 

93S 

Retired Pay 

2,093 

2,460 

2,736 

2,096 

2,460 

2,736 

2,096 

2,441 

2,720 

Total — Military Personnel 

22,066 

23,996 

24,384 

22,118 

23,996 

24,884 

21,964 

23,666 

24,104 

Operation and Maintenance 

20,960 

22,616 

21,941 

20,960 

22,616 

21,941 

20,678 

22,106 

21,841 

Sub total — Operations 

43,006 

46,612 

46,326 

43,068 

46.612 

46,326 

42,632 

46,771 

4S,006 

Procurement 

28,610 

24,455 

26,124 

23,408 

20,784 

23,241 

28,288 

24,337 

23,436 

Research, Dev., Test, and Eval, 

7,808 

7,647 

8,179 

7,286 

7,679 

8,174 

7,747 

7,646 

7,806 

Emergency Fund, Southeast Asia 

— 

— 

— 

66 

— 

— 

— 

— 

— . 

Military Construction 

1,613 

1,332 

1,961 

1,643 

1,168 

1,949 

1,281 

1,608 

1,370 

Family Housing 

600 

536 

634 

612 

528 

618 

495 

630 

02 5 

Civil Defense 

86 

61 

76 

86 

60 

76 

108 

82 

72 

Special Foreign Currency Program 

— 

11 

4 

11 

— 

— 

2 

2 

4 

Working Capital Accounts 

— 

— 

— 

178 

— 

— 

2,090 

-1,947 

-694 

Military Assistance 

600 

748 

709 

600 

671 

660 

601 

648 

691 

Budget concepts adjustments: 

Trust funds 




781 

817 

767 

1,016 

1,042 

931 

Intragovernmental transactions 

— 

— 

— 

-7 

-7 

-7 

-7 

-7 

-7 

Oflfselting receipts 

— 

— 

— 

-1,119 

-1,111 

-1,187 

-1,119 

-1,111 

-M37 

Total-Budget concepts adj. 

— 

~ 

— 

-346 

-301 

-387 

-111 

-77 

-213 

Total — Department of Defense 

76,816 

81,302 

83,002 

76,402 

76,998 

80,646 

78,027 

78,400 

70,000 

Deparlmenl or Agency 

Department of the Army 

26,861 

26,618 

26,331 

26,237 

26,262 

26,862 

26,228 

24,920 

25,094 

Department of the Navy 

21,242 

22,463 

24,408 

21,122 

20,996 

23,736 

22,071 

22,673 

22,766 

Department of the Air Force 

26.287 

26,669 

26,222 

26,196 

26,436 

26,368 

26,784 

26,933 

26,643 

Defense Agencies/OSD 

4,241 

4,753 

5,266 

4,460 

4,742 

6,211 

4,237 

4,282 

4,097 

Civil Defense 

86 

61 

76 

86 

60 

76 

108 

82 

82 

Total — Military Functions 

76,216 

80,654 

82,293 

76,091 

76,496 

80,238 

77,873 

77,790 

78,471 

Military Assistance 

600 

748 

709 

312 

603 

408 

664 

610 

629 

Total — Department of Defense 

76,816 

81,302 

83,002 

76,402 

76,998 

80,646 

78,027 

78,400 

79,000 


Note: 

CD 


FY 1969 TOA pd NO A amounts include proposed supplemental appropriations as follows: 

Southeast Asia special ppport, $1,631,600,000; military pay increase, $907,200,000; civilian pay increase, $198, 900,000; 
wage board increases, $84,600,000; retired pay cost of living increase, $162,000,000; other supplemental^ under extstfnis 
legislation relating to reservists and National Guard technicians, $27,700,000. 


OASD (Comptrollor) 
January 13, 1969 
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Table No, 6 


Deparlmenf of Defense 

ESTIMATED OUTLAYS AND UNEXPENDED BALANCES 
Fiscal Years 1968-^1970 
(Millions of Dollars) 



Unex- 

pended 

balance 

brought 

forward 

Budget 

authority 

(NOA) 

Unobl. 

balances 

trans- 

ferred 

Total 

avail, 

for 

expend. 

Outlays 

Restora- 

tions 

and 

writeoffs 

Unex- 

pended 

balance 

carried 

forward 

Unex- 
pended 
carryover 
as % of 
avail. 

FY 1968— Actual 

Military Functions 

Military Personnel 

936 

22,118 

-27 

23,026 

21,964 

-206 

867 

3 8 

Operation and Maintenance 

2,787 

20,960 

16 

23,703 

20,678 

38 

3,163 

13.3 

Procurement 

31,499 

23,408 

87 

64,998 

23,283 

— 

31,711 

67.7 

Research, Dev., Test, & Eval. 

4,769 

7,286 

— 

12,044 

7,747 

— 

4,297 

86.7 

Emergency Fund, Southeast Asia 

— 

56 

— 

56 

— 

— 

66 

100,0 

Military Construction 

2,199 

1,643 

163 

3,906 

1,281 

— 

2,623 

67 2 

Family Housing 

Civil Defense 

288 

612 

— 

900 

495 

-4 

401 

44.6 

114 

86 

— 

200 

108 

-4 

89 

44.8 

Special Foreign Currency Prog. 

7 

11 

— 

19 

2 

— 

17 

90 7 

Revolving funds 

2,689 

178 

— 

2,867 

2,090 

14 

792 

27.6 

Budget concepts adjustments 

26 

-167 

— 

-131 

-164 

— 

33 

XX 

Total — Military Functions 

46,263 

76,091 

239 

121,683 

77,873 

-161 

44,049 

36.2 

Miltary Assistance 

Military Assistance gen. funds 

1,369 

600 

-261 

1,698 

619 

— 

980 

61,3 

Revolving funds 

880 

— 

-2 

378 

-18 

— 

396 

104,7 

Budget concepts adjustments 

3,188 

-188 

— 

2,949 

63 

— 

2,896 

98.2 

Total — Military Assistance 

4,878 

312 

-263 

4,926 

664 

— 

4,272 

86.7 

Total — Dept, of Defense 

60,130 

76,402 

-24 

126,608 

78,027 

-161 

48,320 

38.2 

FY 1960 — Eslmaied 

Military Functions 

Military Personnel 

867 

23,996 

— 

24,863 

23,666 

— 

1,198 

4.8 

Operation and Maintenance 

3,168 

22,616 

8 

26,687 

22,106 

— 

3,681 

13.9 

Procurement 

81,711 

20,784 

1,676 

64,071 

24,337 

— 

29,784 

66 0 

Research, Dev,, Test, & Eval. 

4,297 

7,679 

— 

11,876 

7,648 

— 

4,831 

36 6 

Emergen^ Fund, Southeast Asia 
Military Construction 

66 

-66 

— 

— 

— 

— 

2,623 

1,168 

10 

3,801 

1,608 

— 

2,293 

60 8 

Family Housing 

401 

623 

— 

926 

630 

-13 

281 

30 4 

Civil Defense 

89 

60 

1 

150 

82 

— 

68 

46.2 

Special Foreign Currency Prog, 

17 

— 

— 

17 

2 

— 

16 

88.1 

Revolving funds 

792 

— 

-1,631 

-739 

-1,947 

— 

1,208 

XX 

Budget concepts adjustments 

88 

-133 

— 

-100 

-138 

— 

39 

XX 

Total — Military Functions 

44,049 

76,496 

7 

120,661 

77,790 

-14 

42,747 

36.6 

Military Assistance 

Military Assistance gen. funds 
Revolving funds 

980 

671 

— 

1,661 

661 

— 

1,100 

363 

66 6 

896 

— 


396 

-2 

-36 

91.8 

Budget concepts adjustments 

2,896 

-168 

— 

2,728 

62 

— 

2,666 

97.7 

Total— Military Assistance 

4,272 

603 

— 

4,774 

610 

-36 

4,180 

86.6 

Total — Dept, of Defen.se 

48,320 

76,998 

7 

126,326 

78,400 

-48 

46,877 

37 4 

FY 1970 — Estimaied 

Military Functions 

Military Personnel 

1,198 

24,384 

— 

25,682 

24,164 

— 

1,418 

6 6 

Operation and Maintenance 

3,681 

21,941 

— 

26,622 

21,841 

— 

3,681 

29,940 

14 4 

Procurement 

29,784 

23,241 

400 

63,376 

23,436 

— 

66 1 

Research, Dov,, Test, & Eval, 

4,331 

8,174 

— 

12,506 

7,806 

— 

4,700 

37.6 

Military Construction 

2,293 

1,949 

— 

4,242 

1,370 

— 

2,872 

67.7 

Family Housing 

281 

618 

— 

899 

626 

-6 

267 

29.8 

Civil Defense 

68 

76 

— 

148 

72 

— 

71 

50 0 

Special Foreign Currency Prog. 

16 

— 

— 

16 

4 

— 

11 

76.4 

Revolving funds 

1,208 

— 

-400 

808 

-694 

— 

1,601 

186 9 

Budget concepts adjustments 

39 

-144 

— 

-106 

-150 

— 

44 

XX 

Total — Military Functions 

42,747 

80,238 

— 

122.986 

78,471 

-6 

44,607 

36.2 

Military Assistance 

Military Assistance gen, funds 
Revolving funds 

1,100 

660 

— 

1,760 

671 

— 

1,179 

67.4 

368 

— 

— 

863 

20 

-49 

296 

81.1 

Budget concepts adjustments 

2,666 

-242 

— 

2,424 

-62 

— 

2,486 

102 6 

Total — Military Assistance 

4,130 

408 

— 

4,637 

629 

-49 

3,969 

87.3 

Total — Dept, of Defense 

46,877 

80,646 

— 

127,622 

79,000 

-66 

48,467 

38.0 


OASD (Comptroller) 
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Table No. 7 


Department of Defense 

FY 1969 BUDGET AUTHORITY ENACTED AND PROPOSED SUPPLEMENTALS 

(Thousands of Dollors) 


I 


Milifary Funciions 

Military Personnel 
Military Personnel, Army 
Military Personnel, Navy 
Military Personnel, Marine Corps 
Military Personnel, Air Force 
Beserve Personnel, Army 
Beservo Personnel, Navy 
Beserve Personnel, Marine Corps 
Beserve Personnel, Air Force 
National Guard Personnel, Army 
NaPI Guard Personnel, Air Force 
Retired Pay, Defense 

Total— Military Personnel 
Operation and Maintenance 
Operation and Maintenance, Army 
Operation and Maintenance, Navy 
Operation and Maintenance, Murine 
Corps. 

Operation and Maintenance, Air Force 
Operation and Maintenance, Def, 
Agencies, 

Operation and Maint., Army Nut’l. 
Guard. 

Operation and Maint,, Air Nat’l. Guard 

Claims, Defense 

Contingencies, Defense 

Court of Military Appeals, Defense 

Total — Operation and Maintenance 
Procurement 

Procuremonl of Fquipmenl & Missiles, 
Army 

Aircraft Procurement, Air Force 
Other Procurement 

Total — Procu remen t 

Research, Development, Test & Evaluation 
Military Construction 
Family Housing 
Civil Defense 

Budget Concepts Adjustments 

Total — Military Functions 

Military Assistance 

Military Assistance excluding adj, 

Bidget Concepts Adjustments 


Proposed supplemontals 


An enacted 

Transfers 

and 

adjustments 

Military 

and 

civilian 

pay 

increase 

Southeast 

Asia 

activities 

Enacted 
legislation- 
retired 
pay & 
reservists 

Revised 

total 

8,000,000 


331,000 

160,000 


8,491,000 

4,236,000 


198,700 

26,300 


4,469,000 

1,474,000 

— 

64,600 

6,600 

— 

1,646,000 : 

6,680,000 


267,600 

150,400 

— 

6,093,000 

287,200 

— 

6,600 

— 

— 

292,800 

126,000 

— 

3,600 

— 

6,000 

133,600 

31,100 

— 

1,600 

— 

8,800 

41,000 

71,800 

— 

1,900 

— 


73,700 

304,600 

— 

16,400 

— 


820,900 

88,000 

— 

3,400 

— 

— 

91,400 

2,276,000 

— 

13,000 

— 

162,000 

2,460,000 

22,671,600 

— 

907,200 

342,200 

176,300 

23,996,300 

7,806,000 

-269 

106,800 

162,400 



8,063,941 

6,366,200 

237 

26,100 

— 

— 

6,382,637 

485,700 

— 

4,600 

24,300 

— 

464,600 

6,651,000 

-896 

91,200 

282,200 



6 , 9;!^4,005 

1,086,800 

-6,861 

40,600 

— 

— 

1,071,439 

264,664 

““ 

7,600 


6,400 

277,661 

267,000 



6,682 



9,000 

282,633 

38,000 

— 

— 

— 

— 

38,(}00 

10,000 

— 

— 

— 

— 

10,000 

636 

— 

18 

— 

— 

661 

21,766,000 

-6,278 

288,600 

468,900 

14,400 

22,616,522 

5,031,400 

— 

— 

727,800 

— 

6,769,200 

3,860,000 





102,600 



3,902,600 

11,090,500 

-28,000 

— 

— 

~ 

11,002,600 

19,981,900 

-28,000 

— 

830,400 

— 

20,784,300 

7,661,328 

28,000 


— 

— 

7,679,32* 

1,168,476 

— 

— 

— 

— 

1,108,476 

689,900 

-66,408 

— 

— 

— 

623,492 

60,640 

-126 

— 

— 

— 

00,415 

-140,943 

8,026 

— 

— 

__ 

-132,918 

78,647,801 

-64,786 

1,190,700 

1,681,600 

189,700 

70,494,915 

671,000 





071,000 


-88,326 

— 

— 

— 

-108,325 

'0 

-88,326 

— 

~ 

— 

602,676 


-163,111 

1,190.700 

1,631,600 

189,700 

7&,997,69[l 


OASD (Comptroller) > 
January 13, 1969 f 

March 1969: 



ORDER OF MAGNITUDE DATA ON COMPARATIVE NEW OBLIGATION AL AUTHORITY BY FUNCTIONAL TITLE 

Selected Fiscal Years 1959-1970 
(Millions of Dollors) 
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Department of Defense 

ORDER OF MAGNITUDE DATA ON COMPARATIVE OUTLAYS BY FUNCTIONAL TITLE 

Selected Fiscal Years 1959-1970 
(Millions of Dollars) 
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Table No. 10 Department of Defense Table No. 11 Department of Defense 

AlAJOR PROCUREAAENT ITEM QUANTITIES MILITARY AND CIVILIAN PERSONNEL 

FY 1969 and 1970 Programs Yearend Number 
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Contracts of $1^000,000 and over 
awarded during the month of January 
1969. 


DEFENSO SUPPLY AGENCY 

2 — Menominee Engineering Corn., Menomi- 
nee. Ulch. $2,D82,317. 21,9D0 balk decks 
Defense Construction Supply Centex, Co- 
lumbus, Ohio. DSA7fl0-69-O-a640 

6 — MacSIxore Classic, Inc., New York, N.Y. 
$l,fl32,00(). 603,000 men*8 cotton xlp-stop 
poplin costs Defense Pcisonnc) Support 
Center, Philadelphia, Pn, DSA100-69-C 
11 Si, 

— Itlchard Wynn Enterprises, Inc., Knoxville, 
Tenix. Jl, 266,93 6, 482,800 men’s cotton rip- 
atop poplin coats. Defense Personnel Sup- 
port Center, Philadelphia, Pa DSAIOO- 
60-0-1162, 

8— Armour Oil Co,, Snn Diego, Calif. $2,426, • 
860. Fuel oil. Defense Fuel Supply Centex*, 
Alexandifa, Va, DSA 600-G9-D-0938 

15— Texaco, Inc,, Now Yoik, N.Y $6,460,. 
260. Pcgulnr and premium gasoline- Dc. 
fenac Fuel Supnly Center, Alexnndrin, Va. 
DSA600 -60-0-0076. 

—Shell Oil, New York, N.Y. $1,127,271. 067,- 
864 quax ts of ahexaft lubi'icatlng oil. De- 
fense Fuol Supply Centex, AlcNnndrln. Vn. 
DSA 60O-60-C-1277. 

—West Point— Popper el I, Inc,, New Voik, 
N.Y- $1,271,090. 701,000 llnoni yards of 
nylon ballistic cloth. Defense Personnel 
Suppoi t Center, Philadelphia, Pa DSA 
100-69-C-1220. 

16— Stauffer Chemical Co., New York, N.Y. 
$1,002,607. 60,112 clght-ovincc cans; 846,- 
S3B quarts, and 27,600 gallons of aircraft 
engine lubricating oil Defense Fuel Sup- 
ply Center, Alexnndrin, Vn. DSA 600- 
GD-G-1276. 

—Morton House Kitchens, Inc., Nebraska 
City. Neb. $2,302,722. 18,823,712 cans of 
baked Items for combat rations. Defense 
Peisonnel Support Center, Philadelphia, 
Pa, DSA 180-69-0-2176, 

— Rodana Research Corp., Bethosdn, Md 
$1,050,054. 2,600,902 atropine injections 
Defense Personnel Support Center, Phila- 
delphia, Pa. DSA 12O-60-C-21O2 . 

—George ISIcgler Co„ Milwaukee, Wis, $1,- 
344,078. 361646,101 candy disks for combat 
I'atlons, Defense Pexsonncl Support Cen- 
ter, Phllndolphla, Pa. DSA 130-66-C- 
Z172. 

17— Glenn's All American Sportswear, Inc., 
Amory, Mias. $1,643,126. 633,480 pairs of 
men's wlnd-xeslstant cotton trousexs. De- 
fense Peisonnel Support Centex, Philadel- 
phia. Pa. DSA 100-69-C-1216, 

—Tony Dawns Ponds Co.> St. James, Minn, 
$1,238,711, 8.064,648 Ave-and-n-quartev- 

ounce cans of chicken and noodles and 
2,886,184 dve-and-a-quarter-ounce cans of 
boned tui'kcy. Defense Personnel Support 
Center, Philadelphia, Pa. DSA 130-69- 
C-Z164. 

—Tony Downs Food Co„ St, James. Minn. 
$1,741,199. 6.623,860 cans of spiced beef. 
Defense Personnel Support Center, Phlln- 
dclphln, Pb. DSA 130-69-G-Z169. 


DEFENSE PROCUREMENT 


— Oscar Mayer & Co., Madison, Wis. $1,- 
U97,12l 581,362 cans of spiced beef and 

2,980,224 cans of heefateak Defense 
Personnel Suppoxt Center, Philadelphia, 
Pa. DSA 130-69-O-Z171. 

21— Oscar Mayer & Co., Madison. Wis $1,- 
760,780. 6,360,460 cans of sliced pork. 
Defense Personnel Support Center, Phil- 
adelphia, Pa. DSA 130-69-C-2179. 

—Coastal Poods. Cambridge, Md $1,040,134. 
0,107,760 cans of beans with fi’ankfurter 
chunks in tomato sauce. Defense Pexson- 
nel Support Center, Philadelphia, Pa, DSA 
130~69-C-Z181. 

— Blue Star Foods, Inc., Council Bluffs, 
Iowa $1,046,102. 3,064,240 cans of beef 
slices and potatoes with gxavy. Defense 
Personnel Suppoi t Center, Philadelphia, 
Pa. DSA 130-69-C-Z185, 

22 — Menominee Engineering Corp., Menominee, 
Mich. $2,330,662. Eight sets of fixed float- 
ing bi'idgea Defense Conatiuctlon Supply 
Center, Columbus, Ohio DSA 700-69-C- 
8624. 

23— Electro Plastic Fabrics, Inc. $3,301,500 
426,000 extra lightweight, camouflage pat- 
tern ponchos with hoods Defense Person- 
nel Support Centex, Philadelphia, Pa. 
DSA 100-69-C-1132. 

— Otis Elevator Co., Cleveland, Ohio, $1,- 
362,546 226 electric fmklift trucks. De- 

fense General Supply Contei, Richmond, 
Va. DSA 400~a0-B-lftR7 

24 — Oscar Mayer & Co„ Madison, Wis. $1,778,- 
402. 0,107,712 cans of sliced ham. Defense 
Pex’sonnel Support Centex*, Philadelphia, 
Pa DSA 130-69-0-Z203. 

27 — Tony Downs Food Co„ St. James, Minn, 
$1,238,630. 3,058,856 flve-nnd-onc-quaxter- 
ounce cans of chicken and noodles, and 
2,384,092 flve-and-thxee*auax tor-ounce cans 
of boned turkey. Defense Peisonnel Sup- 
port Centex*, Plxiladclphla. Pa DSA 130- 
60-C-2216, 

—Franklin Clothes, Inc., Woodbine, N.J 
$1,088,800. 60,000 mon^s tropical wool poly- 
cstei coats Defense Peisonnel Support 
Center, Philadelphia, Pa, DSA 100-69- 
C-1248. 

—Blue Star Foods, Inc., Council Bluffs, Iowa. 
$1,046,864. 8,053,520 cans of beef slices 
and potatoes and gravy. Defense Person- 
nel Suppox't Cenlei, Philadelphia, Pa. DSA 
130-60-C-Z211. 

29— Johnson & Johnson, New Brunswick, N.J. 
$1,197,122. 480,786 packages of suiglcal 
sponges. Defense Personnel Suppoxt Cen- 
ter. Philadelphia, Pa, DSA 120-69-C- 
2203. 

— Guy H. James Industries, Inc,, Midwest 
City, Okla. $1,177,874. 1,212,880 cotton 
sateen Bhlits. Defense Peisonnel Suppoxt 
Center, Philadelphia, Pa. DSA 100-69-C- 

\m. 

— Bonham Mfg. Co., Bonham, Tex. $1,181,- 
710, 355,000 coats. Defense Personnel Sup- 
port Center, Philadelphia, Pa. DSA 100-69- 
C-1861 

— Allen Overall Co,, Monroe, N.C. $1,600,- 
600. 510,000 coats. Defense Personnel Sup- 
poi t Center, Philadelphia, Pa. DSA 100- 
69-G-1362, 

—Burgess Mfg. Co., Cartcrsville, Ga, $1,- 
377,660 f 469,880 coats. Defense Personnel 
Support_ Center, Philadelphia, Pa, DSA 



DEPARTMENT OF THE ARMY 

2 — Bogue Electric Mfg., Co., Paterson, HJ, It 
$2,049,116 (contract modification). Gener- ^ 
ntor sets Mobility Equipment Commatui 
St Louis, Mo. DA ll-184-AMC-00a$l 
(T). 

— Bolt, Bcranck & Newroann, Inc., Cana- 
bridge, Mass. $1,077,727. Design and b- 
stallation of Interface message pr-occssors. 
Defense Supply Sex vice, Wnshington, D.C, 

DA HC16-C9-0-0179. 

3— Talley Industries, Irxc., Mosn, ArU* $1.- 
682,350, Motal pnits for 4,2-inch piojee- 
tiles Ammunition Pxocuxement & Supt^lf 
Agency, Joliet, III, DA AAO0-O9 -C-032^ 

—Union Carbide Corp.^ New York. N.Y. 
$2,004,967. Dry battel lea. Chni lotto, N.C. 
Electronics Command, Philadelpbia, Pa, 

DA AB05-60-C-3221, 

— Standard Container Co„ Montclairi NJ. 
$2,423,742 Small aims ammunition pack* 
ing boxes. Homexvillc, Gn, Fi’ankford Ar- 
senal, Philadelphia, Pn. DA AA26-Cil-C- 
0308. 

— Youngstown Steel Door Co., Elmira, NY 
$2,371,731. Small arms ammunitlini pack- 
ing boxes. Prankforcl Axacnal, Philade]- 
phin. Pa. DA AA26-60-C-oa07. ; 

6 — System Development Corp., Santa Monka, 
Calif. $3,461,524 (contract mocIBl cation). 
Continuation of icscax’ch and development 
on the solution of the comrniUr‘nlde&- 
command problem. Defense Supply Serv- 
ice, Washington, D.C. DA HC 1 5-67-0-0 149. 

—Boll Helicopter Co., Fort Woilh, Tex. $2^- 
485,626 (con tx act modifleation). tIH-lEI 
hellcoptci'S. Iluiat, Tox. Aviation Materiel 
Command, St, Louis, Mo. DA AJOl-69- 
C-4)928. 

—Whirlpool Corp,, Evansville, Ind. $l,97lr 
913, 162mm canistexe (XM626). Pica* 

tinny Arsenal, Dover. N J, DA AA21-6J- 
C-03G3. 

— Northrop Corp., Anaheim, Calif. 

000. 152mm canisters (XM626). PJeatEn* 
ny Arsenal, Dover, N.J. DA AA21-69- 
C-0362. 

—Northeast Construction Co. of TIV-Mt Vir- 
ginia, Albuquerque, N.M, $2,542,348. Con- 
struction of 160 family hoxxalng units for 
NCOs at Fort Jackson, 8,G. Engineer 
Dlst., Savannah, Ga. DA OA21-OMJ- 
0031. 

— AVCO Economics Systems Corp., Wash* \ 
Ington, D.C, $2,660,596. Renovation aixA 
production of ammxinltfon components, and 
for Installation of equipment at Gloegow 
APB. Mont. Fort Detrlck, Md. DA AAt$- 
60-C-0064. 

7.«-Martin K. Eby Constreution Co., WJchlb, 
Kan, $2,783,626. Constx'uction woik aTid 
installation of govet n men t-f ui nts Heel power 
equipment at the Stockton Resorvotr, Sae 
River, Cedar County, Missouri, Projeet. 
Engineer Dist., Kansna City, Mo, DA CW 
41— 6D-C-0067. ; 

8— Batesvllle Mfg. Co„ Batesville, Aik. $J,' 1 
211,600 (contract modifleation). Melal *’ 
parts (M904E2) for fusica for 7504b. . 
bombs. Army Procurement Agency, CM- 
cago. III, DA AA00-69-C-0069, i 

— Delco Remy Dlv., General Motors Corp., 1 
Anderson, Ind, $2,691,979. 12-volt storage r 
batteries for general vehicle nppi leak Ion ] 
Anaheim, Calif. Tank Automotive Com- ^ 
mand, Warren, Mich. DA AB07-69-C-^ 
1946. 


March 1969 



phllco Ford Corp,» Willow Grove, Pa. 

$1,936,263 (contract modification). Opeia- 
tion and maintenance aci vices in Sanson 
and at Okinawa sites for one yeai. Elcc- 
tiouics Command, Foit Monmouth, N.J, 
DA 3fi*-a3D-AMC-06680 (E). 

D TemcQ, Inc., Nashville, Tcnn $2,387,000 

Metal parts foi 4 2 -Inch piojeciiles Aimy 
Piocinement Agency, Chicago, ill DA 
AA09-6‘J-C”O0H2 

Honeywell, Inc., Noith Hopkins, Minn 

$1,316,260 (contiact modification), IJotnh- 
let fuzes. New Hnghton, Minn. Ammuni- 
tion Piocuiement & Sujiply Agency, 
Joliet, 111 DA AAOO-68-C-0400 

Ttclmlcal Operations, lluillngton, Mass. 

$1,800,000 (contiHct modification). 1,333 
man-months of scientific, technical and 
auppoit effort foi studies foi the Combat 
Development Command, Fort Belvoii, Va 
Alexandria, Va. Army Piocuicmunt Agency 
Oakland, Calif. DA AG06“67“C~06'17. 

0 Goodyear Tiro & Knbbor Co, Akion, Ohio. 

$1,131,488 (Lontiact modification). Pneu- 
matic thes for 2%-ton and 5- ton tiucks 
Gadsden, Ala. Tank Automotive Command, 
Waiicn, Mich. DA AE07-60-O-1273. 

— Maremont Corp,, Saco, Maine, $3,183,648, 
MOO machine guns, hairel assemblies and 
bl-pods At my Weapons Command, Hock 
Island, in. DA AF03-C0-C-0060. 

— United Ail craft, Windsoi, Locks, Conn. 
$1,068,606. Piopellor systoms for OV-ID 
aircraft, lolaled data ropoits and techni- 
cal piibiicationa. Aviation Syslcma Com- 
mand, St, Louis, Mo, N00883-07-A—1901, 
— Honeywell, Inc., Ilopkina, Minn. $1,515,- 
000, Delay plungers with point detonating 
fuzes for 106mm piojcctlloa. New Bright- 
on, Minn, Airay Procurement Agency, 
Chicago, 111. DA AAOO-GO-C-OIOI, 
--•Standard Products, Cleveland, Ohio. $1,- 
602,983. Track shoo assemblies for Ml 14 
pcisonncl carriers. Poit Clinton, Ohio. 
Tank Automotive Command, Waiicn, 
Mich. DA AE07-G9-G-2023. 

—Hughes Tool Co., Culver City, Calif, $1,- 
043,169 (continut modification), Pioduct 
Iinpiovemcnt on the 011-6 A helicopter. 
Aviation Systems Command, St. Louis, Mo, 
DA AJ01-68-C-1123. 

— Chrysler Corp., Huntsville, Ala. $2,043,- 
660. Second source pioduction of the TOW 
missile, Army Missile Command, Hunts- 
ville, Ala. DA An01-C9-C-0028 
U— Olln Matliicsou Chemical Cotp., East Al- 
ton, HI, $9,222,528. 7.G2mm, 6.DCmm and 
20mm ammunition propellant. Frankford 
Arsenal, Philadelphia, Pa. DA AA26~00- 
G-0818. 

— Motorola, Inc., Scollsdalc, Arlz, $2,000,- 
000. Clnssifled olectionics equipment. Elec- 
tronics Command, Fort Monmouth, N.J, 
—North American Kockwell, Anaheim, Calif, 
$1,080,000. Classified work. Sentinel Sys- 
tems Command, Huntsville, Ala. DA HC- 

16— Fruin-Colnon, St. Louis, Mo. $3,104,076. 
CouBtiuclion of three additional wings to 
the existing composito medical facility at 
Scott APB, IIJ. Engineer Dist.* Chicago, 111 
DA CA23-60-C-006C. 

— Hayes Albion Corp., Albion, Mich. $2,- 
062,000. Metal parts for 2.76«inch rocket 
warheads, Albion and Illilsdnlc, Mich. Am- 
munition Pi ocu lenient & Supply Agency, 
Joliet, III. DA AA00-C9-C-0382. 

— Uniroyal, Inc., Detroit, Mich. $1,795,706 
(contiact moUlficatlon). Pneumatic tires 
for 2iA-ton and B-tou Irucks, Los Angeles, 
Calif, j Chicopee Falls, Mass, and Detroit, 
Mich. Tank Automotive Command, Wai- 
ven, Mich. DA AE07-C9-C-1274. 

-Fairchild Camera, Coplaguc, N.Y. $1,403,- 
326, Pioduction engineering of ZM670 
fuzes, Plcatlnny Arsenal, Dover, N.J, DA 
AA21-C0-C-0848. 

—Parsons Mfg; & Stamping Co., Cordovn, 
Tcnn. $1,246,438. Itotnting discs for 4.2- 
Inch obturating aasombllos, Ammunition 
Procurement & Supply Agency, Joliet, III, 
DA AAOO-69-C'’O320. 

16 — Texas Instruments, Inc., DnllaB, Tex. $t,« 
600,000 (contract modification). Classified 
work, Electionics Command, Fort Mon- 
mouth, N.J. 

17— Ranger Construction Co„ Huntsville, Ala. 
$2,780,638. Construction of 170 family 
housing units with supportinr utilities at 
Redstone Arsenal, Ala. Engineer Dlst., Mo- 
bile, Ala, DA CA01-G9^C-0022. 

— J, W. Bateson, Dallas, Tex, $7,628,400. Con- 
stiuction of 448 family housing units with 
supporting utilities at Fort Gordon, Ga. 
Engineer Dist., Savannah, Ga. DA CA21- 
69-C-OOB6, 


— Algernon Blair, Inc., Montgomeiy, Ala 
$2,820,000 Constiuction of a reception 
pioccssing building end suppoiting utili- 
ties at Foit Jackson, SC Enginoei Dial, 
Sh van nail, Ga. DA CA2i-60~C'0n.'i4 

— South wide Construction Co,, Augusta, Ga 
S2,084,868 ConaLiuction of 120 family hous- 
ing units and suppoiting utilities at Foit 
Stewait, Ga Engineer Diet, Savannah, Go 
DA CA2l-69-C-006n 

21 — Olln Mattiicson Clicnilcal Corp., New 
Haven, Conn, $1,173,384 (contiact modi- 
fication) 46 cal. cariiidgcs East Alton, 
III. and Now Haven. Frankford Aisenal, 
Philadelphia, Pa. DA AA26-G9-C-0220 

22 — Morrison Kniidscn Co, Now Yoik, N.Y 
$2,213,867. Phase II consliucUon ot Bos- 
ton Poiimeter AccpiisIUon Hndni foi Sen- 
tinel System Command Shnipeiiois Pond 
Site, Ma>iB. Engineer Di&l , Iluatsvilic, Ala 
DA CA87-69-C-0010 

— Packard Bell Electronics Corp., Newbiuy 
Paik, Calif. $1,262,810 Tianapondoi teat 
sehj (AN/AM P-123 (V) 122M3) for 

iiidlo leceiveia. Aimy Pi ocu i omen t 

Agency, Pasadena, Calif, DA AG07-09- 
C-0480. 

23 — Firestone Tire & Rubber Co., Akion, 
Ohio. $6,171,764 Tiack shoe nsBembliea 
for M48 and M60 tanks Tank Automo- 
tive Command, Wnrien, Mich. DA AE07- 
CO-C-2200. 

—Southwest Truck Body Co„ St. Louis, Mo. 
$1,1 86, 083, Shop equipment for genera! 
purpose icpnii. West Plains, Mo Mobility 
Equipment Command, St. Louis, Mo DA 
A ICO 1-68-0-2287. 

- -Western Electric, New York, N.Y. $2,- 
718,674 (contract modification). Task and 
skill analysis for the Sentinel Training 
Pioginm, Soutine! Systoms Command, 
Huntavlllo, Alo. DA HC- GO-CO-C-OOIO. 

—Chamberlain Mfg. Corp,, Elmhuist, III 
$8,752, 0'89 (contiact modlficatloh). 106mm 
Cariildgo cases (M1481) Burlington, 
N.J, Ammunition Procuiemcnt & Supidy 
Agency, Jjliet, 111. DA AAOO~GO-C-O182. 

— Frnnclii Construction Co,, Newton, Mass. 
$0,822,000. Constiuction of a llC-bed 
Army hospital at Foil Dovens, Ayer, 
Mnsa. Now England Division, Corps of 
Engineers, DA CA33-6D-C-0024, 

— Lockheed Aircraft Service Corp., Lake 
Charles, La. $1,846,000. Inspection, and 
lepalr ns ncccssniy, of 130 UH-ID air- 
craft. Aviation Systems Command, St 
Louis, Mo DA AJ01-69-0-0029. 

— E. L DuPont de Nemours & Co,, Wil- 
mington, Del. $2,065,400. 12,600,000 pounds 
of finked TNT, Barksdale, Wla. Ammu- 
nition Piocurcment & Supply Agency, 
JoUet, III. DA AA09-GO-C-0327. 

24 — Pence Corp., Memphis, Tonn, $6,008,400 
(contract modification). White Star pain* 
chute signals (M127AI). Camden, Ark. 
and Memphis, Tenn. PIciitinny Aisennl, 
Dover, N.J. DA AAZl-OO-G-0327. 

— AAI Corp., Coekeysvillo, Md. $1,880,000. 
AN/MPQ-Pl simulnloiB for Uio Nike 
IlciculcB mlBsllo syatom. Aimy Missile 
Command, Huntsville, Ain. DA AHOl- 
GO-C-1002, 

— Mntlch Bros., Rialto, Gnllf. $1,048,300. 
CoiistrucUon of an ah field parking apron 
at Norton AFB, Calif. Engineer Dlst , Lo.s 
Angeles, Calif, DA OA09-60-C-0118. 

—Brunswick Corp., Sugaigiove, Vn, $8,- 
620,080. Riot control agent (GS) filled 
36mm cartridge launchers, IG-tubos (E-8). 
Edgewood Arsenal, Md. DA A A 16-60- 
C-0349. 

— Atlantic Research Corp., West Hanover, 
Mass. $3,032,778. CS filled 36mm oniU 
iTdgo launchois, 16 tubes (E-8), Edge- 
wood Aisennl, Md. DA AA1B-69-G-0860. 

' — Northern Nortionlcs, Hawthorne, Cnlif, 
$1,803,681. AK/ ASH-10 voice warning 
systems for CIW? Chinook and OV-1 
Mohawk hoHcoptera, Electronics Command, 
Port Monmouth, N.J, DA AB07-C8-O 
0467, 

—Keystone Mfg. Corp., Dorchester, Mass. 
$1,426,306. Delay plungers for l06mm 
shells. Army Procurement Agency, Chi- 
cago, 111. DA AA09-CO-C-0200, 

— Unrvcy Aluminnmi Torrance, Calif, $1,- 
680,317. 40mm cartridge cases. Army Fro- 
citremoiiL Agency, Pnandonn, Calif. DA 


AA09-09-C-On8. 

' — James Leek Co., Minneapolis, Minn, $l,'’ 
674,000. Construction of a primer mix fa- 
cility at New Brighton, Minn. En gin cor 
Dist,, Chicago, 111, DA CA23-69-’C”0047, 
j7^Ko11sman Instrument Corp., Elmhurst. 
N.Y, $2,688,621, Firing devices for M67 
mines. Bridgeport, Gonn. 
senal, Dover, Del. DA AA21-6O-C-O402. 


— Norris Industries, Vernon, Calif $1,827,- 
131 l06mm cnrtiidgo cases Ammunition 
PtoeiucnicnL & Supply Agency, Joliet, III. 
DA AA09-r)0-C-(i337 

— Martin Marietta Corp,, Oilando, Fla. 
$1,600,000 (contiact mochflcntionj A Pci- 
Hhing impiovcment luogjam Aimy MIs- 
bilo Command, Hunt'^viUi*, Abi DA AHOI- 
I 9-0-0363 

28 — Boll Aerospace Corp., Foil Woith, Tex. 

$1,810,716 Rotaiy wing blades. DA AJ01~ 
t8~A-0022. $1,470,490 Main tail lotor 

bubs. DA AJOl 68 A -0002 Tlurfiit, Tex. 
Aijaliori Sisttuus C<»nim«nd, St Louis, Mo. 

— Douglas ^ L'umison Co., Columbus-, Ga, 
$1,313,792 (contiact modifiLatiun ). Frag- 
mentation bombs, and adapter clusteia 
foi lOO-lb. tragmentation bombs Ammu- 
nition Piocuiument & Supply Agency, 
Joliet, 111. DA AA09-69-C-0126 

— Susquehanna Corp., Weal Ilanovoi, Mass. 
$1,126,210 2 75-inch niotoi igniters, Picn- 
tinny Arsenal, Dover, N J. DA AA21- 
G9-C-0423 

29 — Goodyear Tire & Rubber Co., Akion, Ohio, 

$5,843,806 T130 tiaek ahoc nssomblica 

used on MU3A1 peiaonnol cninurs, SI 
Maiy's, Ohio, Tank Automotive Commnnd, 
Wall on, Mich, DA AE07-69-C~2264 

— Sun Battery Co , Santa Ann, Calif $1,- 
436,444. Storage batter les. Tank Automo- 
tive Command, Warien, Mich DA AE07- 
69-C-22i8. 

— Goodyear Tire & Rubber Co., Akion, Ohio. 
$1,248,008. TH4E1 track shoe assembllo'i 
for M53 bowit'/ois, St, Mary’s, Ohio. DA 
AE07-r)0-C-2Z69 

30 — Remington Arms, Inc., Bridgeport, Conn. 
$22,274,870. Manufacture of small arms- 
ammunition Independence, Mo. Ammuni- 
tion Proem ement & Supply Agency, Jo- 
liet, Hi DA 40-010-AMC-00003 (A). 

— Olln Matlileaon Chemical Corp., Now York, 
N.Y $14,127,746. Load, asaomble and pack 
piopollants and i elated ammunition com- 
ponents, Charlestown, Ind, Ammunition 
Procuioment & Supply Agency, Joliet, IH, 
DA 11-I73-AMC-00007 (A). 

—Federal Cartridge Corp., Minneapolis, 
Minn $13,236,610. Production of small 
arms ammunition. Now Brighton, Minn. 
Ammunition Procuioment & Supply 
Agency, Joliet, HI. DA 8fi-038-AMC- 
01099 (A), 

— Day & Zimmermann, Inc,, Philadelphia, 
Pa. $10,274,066. Load, assemble and pack 
ammunition, Texaikana, Tex. Ammunition 
Proem ement & Supply Agency, Joliet, 
III DA U-173-AMC-00114 (A). 

—Firestone Tiro & Rubber Co,, Ravenna, 
Ohio. $6,273,420. Load, assemble and pack 
ammunition and i elated components, Am- 
mimllion ITocui ement & Supply Agency, 
Joliet, 111. DA n-173-AMC-0flO6B (A) 

— Eastman Kodak Co., Kingsport, Tenn. 
$1,070,736. Manufoctuie oxploslvea. Am- 
munition Procurement & Supply Agency, 
Joliet, 111. DA 11-173-AMC-00036 (A), 

— Kaiser Jeep Corp,, Toledo, Ohio. $12,- 
085,294 (contract modification), 2’^-ton 
trucks. South Bend, Ind, Pioiect Manngcr, 
Genmal Purposes Vehicles, Michigan Army 
Missile Plant, Warren, Mich. DA AE66 
G8-C-a097. 

— Conlinontnl Motors. Muskegon, Mich. $3,- 
886,009 (contiact modification). Threo 
and BIX hoisopower military standard en- 
gines, Milwaukee, Wis. Mobility Equip- 
ment Command, St, Louis, Mo. DA 23- 
196-AMC-00808 (T). 

— Page Communiratlons Engineers, Wash- 
ington, D.G. $2,188,016, Recoverable ml- 
ciowave terminals for use with the Inte- 
grated Wide Band Communications Sys- 
tem. Electionics Command, Fort Mon- 
mouth, N.J. DA AB07-69-C-0107. 

— Caronls, Construction Co., Winchoater, 
Mass. $1,683,000. Constiuction of a spe- 
cial computation laboratory at L, G. 
Hanscom Field, Mass, New England En- 
gineer Div., Waltham, Maas. DA CA83- 
69-C-0026. 

— Raytheon Co., Norwood, Mass. $1,428,949 
(contract modification). Multiplexers and 
spare parts kits. Noith Dighton, Mobs, 
Electronics Command, Philadelphia, Pn. 
DA AR05~60-C-1012. 

— AVCO Corp., Richmond, Ind. $1,124,760. 
Motiil parts for adapter boosteia for 760- 
lb, bomb tall fuzes, Ammunition Procure- 
ment & Supply Agency, Joliet, HI, DA 
AA09'69-C-0348. 

31 — Motorola, Inc., Scottsdale, Arlz, $7,B87,- 
000. Radar surveillance sets for OV-ID 
Mohawk aircraft. Electronics Command, 
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Fart Monmouth, N,J. DA 
0419 

— TejcQS Iitfltruments, Inc,, Dnllaa, Tex. $5,- 
721,660 (contract modiOcation). Classified 
woik Mobility Kqulpmcnt Research & De- 
vclopnieitt Command, Fort Bel voir, Va. 
DA AKO2-68-C-0641, 

— U&D Constructlors, Jnc., Park Rldfire, 111. 
$3,726,429 Design and construction of a 
fuel supply system and a Aeld mainte- 
nance hangar for the C~6A aircraft. Dover 
APB, Del. Engineer Dlat,, Baltlmme, Md. 
DA CA 31-69-0-0060. 

— (General Electric, Burlington, Vt. $3,106,- 
652. Aircraft machine guns, SprlngAcld, 
Mass, and Burlington, Vt. Army Weapons 
Command, Rock Island, 111 DA AF03- 
69-C-0042. 

— Northrop Nortronics, Hawthorne, Calif 
$2,649,666 (continct modlAcnllon), Voice 
warning systems for Chinook and Mohawk 
helicopter a, Electronics Command, Fott 
Monmouth, N.J, DA AB07-G8-C-0467. 

— Scovilic Mfg. Co., Waterbury, Conn, $2,- 
410,337. Bomblet fuzes. Army Procure- 
ment Agency, Chicago, III. DA AA09-09- 
C-OUl. 

— Bell Aerospace Gorp., Tucson, Alia. $1,- 
787,074 (contract modlAcation). Services 
required for the continuous operation, 
maintennnee, future development and mod- 
ernization of the Electro Magnetic Envi- 
ronmental Test Facility. Vail, Ariz. Pro- 
curement Div., Army Garrison, Foit Hua- 
chuca, ArIz. DA 02-086-AMG-0212 (R). 

—Sperry Rand Corp., Phoenix, Ariz. $1,267,- 
302, Gyromagnetic compass seta. Army 
Procurement Agency, Pasadena, Calif. DA 
AG 07-69-0-043(1. 

—Aerojet General Corp„ Downey, Calif $1.- 
214,086. 2.76-Inch rocket warheads. Ful- 
lerton, Calif, Army Procurement Agency, 
Paaadena, Calif, DA AA0D-69-O-0134. 

— Waukcaha Motor Co„ Waukesha, Wls $1,- 
167,870, Generator sets. Mobility Equip, 
ment Command^ St, Louis, Mo. DA AK 

01-69-C-5228. 

— Triangle Electronic Mfg. Co., Poughkeep- 
sie, N Y, $1,004,401 Cable assemblies and 
adapter assemblies. Electionics Command, 
Philadelphia, Pa. DA AD06-69-C-1023. 

— Temco, Inc,, Nashville, Tenn. $1,071,084 
(contract modification). Metal parte foi 
lOCmm projectiles. Aimy pjociiroment 
Agency, Chicago, 111. DA AG11-69-C- 
0224. 

— AVCO Corp., Richmond, Ind. $1,066,646.' 
Metal pnits for hand grenades, Aimy 
Procurement Agency, Clncinnoti, Ohio. DA 
AAO9-a0-C-0268. 


— Mason & Hanger — Silas Mason Co,, New 
Yoik, N.Y, $11,669,606. (contract modlA- 
cation). Load, nasemble and pack bombs 
and ammunition items, and for support 
services Grand Island, Neb. Ammunition 
Procurement & Supply Agency, Joliet, III. 
DA AAfl9-G8-C-0383. 

—Mason & Hanger — Silas Mason Co., New 
York, N.Y, $7,761,807 (contiacl modifica- 
tion). Load, asaemblo and pack ammunition 
items and components. Burlington, Iowa, 
Ammunition Piocmcment & Supply 
Agency, Joliet, 111. DA AA00-08-C-0468. 

— AVCO Corp., Richmond, Ind. $6,001,016. 
Claaalllcd components of the 166mm pio- 
jccUle. Ammunition Pmcuiement & Sup- 
ply Agency, Joliet, III. DA AA00-69-C- 
0339. 

— Olln Mathieson Chemical Corp., Now York, 
N.Y. $4,493,226 (contract modiflcntlon). 
Production of propellants and foi support 
sei vices. Bamboo, Wls. Ammunition Pro- 
eurcmetit & Supply Agency, Joliet. HI. DA 
AAO0-69-C-0014. 

—Hercules, Inc., Wilmington, Del. $1,113,- 
G96 (contract modification). Manufacture 
of propellants. Lawrence, Kan. Ammuni- 
tion Piocuremont & Supply Agency, Jo- 
liet, HI. DA n-173-AMC-00042 (A). 

—Chamberlain Mfg. Corp., Elmhuist, 111, 
$1,089,811 (contract modification). Body 
nssombllea for a*inch projectiles, Scran- 
ton, Pa, Ammunition Procuiemcnt & Sup- 
ply Agency, Jo) lot, HI, DA 11-173-AMC- 
00614 (A). 

— EMCO Porcelain Enamel Co., Port Chester, 
N.Y, $3,800,000. Ammunition boxes, Frank- 
ford Arsenal, Philadelphia, Pa. DA AA- 
26-69~C-0236. 


— Remington Arms Corp,, Bridgeport, Conn. 
$2,900,000 (contract modification). 7.62mm 
linked ammunition. Frankfoid Aiaenal, 
Philadelphia, Pa. DA AA26-e9-G-0088, 
Olin Mnthleson Ghemlcnl Corp., New 
Haven, Conn, $2,167,680 (contract mod- 
ification). 7,62mm clipped ammunition. 


Frankford Arsenal, Philndelphln, Pn. 
DA AA26-69-C-0000. 

Olin Mathicson Chemical Corp., East Al- 
ton, 111 $1,647,046 (contiact modification) 

7 6Zmm linked ammunition Frankford Ar- 
senal, Philadelphia, Pa. DA AA26''G9-C- 
0089. 

— Stevens Mfg* Co., Ebenabmg, Pn $3,649,- 
660. iV^-ton trailers to transport potable 
water. Tank Automotive Command, War- 
ren, Mich. DA AEOT-eO-C-HGl. 

— General Motors, Warren, Mich. $3,199,200 
M-60 tLonsmission assom biles Tank Au- 
tomotive Command, Warren, Mich. DA 
AE07-68-C-2806. 

— Chrysler Motors, Wairen, Mich. $1,600,- 
177. One-ton cargo trucks and one-ton 
ambulances. Tank Automotive Command, 
Warren, Mich DA AE07-60-C-0771. 

— Charles Otauka, Inc., Honolulu, Hawaii. 
$1,298,627. Construction of an airmen's 
dormitory at Hicknm APB, Hawaii. Engi- 
neer DIst , Honolulu, Hawaii. DA CA83- 
60-G-0014. 

— Chrtatianaon-Kabcr-Klcf & Asaocintes, 
Inc., and D-E-C-K Construction Co., Seat- 
tle, Wash. $1,700,020. Construction of an 
ait men's dormltmy and repairs to exist- 
ing buildings nt Shemya AFS, Alaska 
Engineer Diat, Anchorage, Alaska. DA 
CA86-69-C-0036. 



DEPARTMENT OF THE NAVY 

2 — Lockltcctl Aircraft Corp., Burbank, Calif. 
$1,560,000. Sustaining clTort for the VSX 
weapon system. Naval Air Systems Com- 
mand, N00019-69-C-0864, 

— General Dynamics Corp.t San Diego, Calif. 
$1,409,916. Sustaining effort foi the VSX 
weapon system. Naval Air Systems Com. 
mnnd. NO 00 19-60-0-0838. 

— Vnro, Inc., Garland, Tex. $1,473,710. MAU 
OA/A ejector bomb tacks. Naval Air Sys- 
tems Command, NOOOl 9-69-0-0820, 

—Woods Hole Oceanographic Institution, 
Woods Hole, Mass $1,101,848. Additional 
oceanographic studies. Office of Noval Re- 
search. 

3— General Dynamics Corp., Pomona, Calif. 
$11,618,136. FY 19C9 production of Stand- 
ard Arm mlsalloa Naval Air Systems 
Command. NOOOl 9-69-0-0336. 

*— Computer Sciences Corp., El Segundo, 
Calif, $4,807,178 Automatic data piocoss- 
ing, data i eduction, data assessment and 
1 elated sei vices ns ovdeied by the Naval 
Undeisea Warfare Center, Pasadena, Calif. 
Navy Purchasing Office, Los Angeles, 
Calif. N0ul2a-(>fi-G-029U. 

—General Electric Co,, Washington, D.C, $1,- 
412,186. Point IS MKl and MK2 guidance 
system tactical engineering, Pittsfield, 
Mass, Strategic Systems Pioject Office. 
N00030-69-C-0163, 

— Vncalinc Co. of America, Saybrook, Conn. 
$1,336,447. Sonobuoy, bathythoimograph 
tiansmlttei set and undoiwatei sound sig- 
nal testing. South Bristol, Maine, Naval 
Air Systems Command, N00019-69-C- 
0179. 

—Collins Radio, Cedar Rapids, Iowa, $1,086,- 
867, Launch control sub-systems and engi- 
nes ing aupport m the SECT progiam. 
Naval Ordnance Laboratory, White Oak, 
Silver Spilng, Md. NC0921-G9-C-0121. 

—Dayton Electronic Products Co„ Payton, 
Ohio. $2,166,498. Manufacture of shipboard 
ti-ansccivcrs. Naval Electronic Systems 
Command, N00039-C-1663. 

6— PRD Euctronies, lnc„ Jeilcho, N.Y. $10,- 
231,000. VAST (Veisatilc Avionics Shop 
Test Equipment) teat stations for A-7E 
airciaft. Naval Air Systems Command. 
NOOOl 9-69- C-0384, 

— ^Todd Shipyards Corp., San Pedro, On Ilf. 
$1,104,661. Regulnr overhaul of the oiler 
USS Guadalupe (AO-82). Supervisor of 
Shipbuilding, Conversion and Repair, 11th 
Naval Disc., Long Beach, Lahi. Nb27UI- 
69-B-0082 (Job Order llND-1 12-69), 


7 — Radio Corp. of America, Van Nuys, Call! ' 

$1,974,760. MK 93 proximity fuzes for L ^ 
inch ZunI lockets. Navy Ships Parts Cc®. 0 
trol Center, MechantcBbiirg, pa, NOOlOi- 
69-0-0202 * 

—Bethlehem Steel Corp., East Boston, Mass. 
$1,996,216. Topside alteration and repair 
of the oilei USS Severn (AO-61) Super- 
visor of Shipbuilding, Conversion and Rf. 
pair, Iflt Naval Dist., Boston. Mass. IFft 
N62665'69-B-33 (Job Order No. 86). 

— Collins Radio Co., Cedar Rapida, Iowa. $2,- 
389,080. Classified Eleclronlc Counlermeas- 
lire (ECM) equipment for the Navy 
the Air Force Naval Air Syatema Conr- 
mand NOOOl 9-69-C-0180. 

8 — Raytheon Co., Lexington, MasB. $$ 1,177^ 

860 Guidance and control groups far 
Sparrow III missiles for the Navy aaj 
Air Force Lowell, Mnaa ; Brialol, Tena. 
and Oxnard, Calif. Naval Air Systems 
Command, N00019-60-C-0368, 

9 — Sperry Rand Corp., Syosact, N.Y, $5^ 
800,000. Poseidon navigation trainers con- 
version at the Guided Missile School, Daa 
Nock, Vn , and nt the Fleet BalHetlc Kh- 
silo Submarine Training Center, Charln. 
ton, S.C ; and for retrofit of Polarij 
navigation trainers nt the Fleet Snbmarhi- 
Training Facility, Pearl Harbor, Hawk I - 
Strategic Systema Project Office. NOOCS'"'- 
69-0-0012. 

— Sperry Gyroscope Dlv., Sperry Hand Coip^ 
Great Neck, N.Y, $1*000,000. Frfteen 
Inertial Navigation Syatems (SlNS), Nar^l 
Ship Systems Command. NO(l024-69-C- 
6200. 

10— Curtiss Wright Corp., Wood-Rldgc, NJ, 
$1,608,871. Sparc parts for R182O/80/- 
82/84/85 aircraft onglnea. Aviation Su> 
ply Omce, Philadelphia, Pn. F4l608-$^ 
A-0067~GB3B. 

— Banner Metals, Inc„ Compton, Gnllf. $L. 
110,871. MK 11, MOD 1, pallet adapter!, 
and spare parts. Navy Ships Paris Cot 
tfol Center, Meclmnlcaburg, Fa. NOOlO^i- 
00-0-0214. 

13 — Stromberg Datagrophlcs, San Diego, Calif. 
$ 2 , 681 , 716 . Airborne tactical display 
toms. Naval Air Systems Comm and. 
N 00019 - 60 -c- 0 a 02 , 

— Grumman Aircraft Engineering Coip, 
Bethpnge, N.Y, $2,666,300. Building mah 
tenaiicG nt the Naval Weapons IndUBltltl 
Reserve Plant. Naval Air Systems Coq' 
mnnd. NU0010-69-C-9020. 

— Sandcra AsRocIntcs, Inc., Nashua, N.K 
$1,840,689 (contract modlflcnlion). Rep&li 
and modification of electronic eeunlei- 
mensuro equipment. Naval Air SyaUroj 
Command. N00019-07-C-OQI4. 

— Syslron-Donnor Corp., Concord, Calif. $].* 
882,677. Counting typo nceclero-metci 
groups. Naval Air Systema Coni man i 
N00010~69-C-0374. 

14 — McDonnell Dougina Corp., Long Dcacl, 
Calif. $7,101,210 (contract modlllcatfonl 
Extcnalon of long lend time effort and 
materials for PY 1950 procuiemcnt of TA- 
4F aircioft. Naval Air Systems Command. 
N00019-57-C-0170, 

15 — Univt-rsity of Rochester, Rochester, N.Y. 
$0,026,736. Research of problems abw- 
elated with the mission of tho Navy 
Rochester, N.Y. and Arlington, Vs, Of- 
fice of Naval Reaenrch. 

— Maxon Electronics Corp,, Macon* Ga. $4.- 
869,449, MK 88, MOD O, bnee fuses for 
6-inch 38-onl, piojectlles. Nnvy Ships Parli 
Contiol Center, Meehantesburg, Pa. N(H)« 
104-C9-C-0142. 

— Sanders Associates, Nashua, N H. $l,S6L* 
767, Clagsified electronics cquIpmEnl 
Naval Ah* Systems Comm anti, NOODl^* 
60-G-0831, 

—General Dynamics, Gioton, Conn. $2,009.* 
000. Advanced planning nnd design of 
conversion support for SSBN submarine!. 
Naval Ship Systems Command. N(j01>24- 
G9-C-027L 

— Unifiite, Inc,, Bellingham, Wash. $1,035,* 
166. Twenty- two 31 -foot patrol boat!. 
Naval Ship Systems Command, N(jC024- 
60-C-0276. 

— Sperry Rand Corp,, Syossofc, N.Y. $1,055,* 
000, Nuclear submarine inertial naviga- 
tion subsystems components. Naval Ship 
Systems Command. N06024-60-C-6390. 

16 — Magna vox Co., Fort Way no, Ind $5,542,* 
299. Sonobuoys. Naval Air Systems Com- 
mand. N09019-69-C-0381. 

— Vitro Corp., Fort Walton Bench, Fla. $2,* i 
146,127, Shipboard hydrographio data ac- ' 
qulsltlon systems. Naval Ocenonographle^ 
Office, Suitland, Md. NC230G-69-C-I3U95, f 


so 


March 1949 



LTV Aorospoce C<irp., Dnllna, Tex. $1,- 

200.000, Fftcilltles mnintcnnnce Jit the Na- 
val Wenponfi Induatrlal Reserve Plniit, 
Dallas, Tex. Naval Air Systems Command 
N00010-G0-C'0004. 

— Amcs-Ennis, Inc., RaUtmoio, Md $G,501,- 
OOO Construction of 300 family housing 
units at the Naval Air Training Center, 
Patuxent River, Md. Chesapeake Div , Naval 
Fncllitioa Engineering Command, Washing- 
ton, D.C. Nfl2477-G8>-D-006fl. 

— lannuccillo Construction Co,* Central Falls, 
R.I, $6,244,000. ConsUuction of 300 fam- 
ily housing units at the Naval Complex, 
Newport, II. I. Northeast Div,, Naval Fa- 
cIlitloB. Engineering Command, Boston, 
Mass. N624C4-C7-C-0419. 

—Pacific Venture, Inc., Seattle, Wash. $1,- 
667,160. Construction of 100 family hous- 
ing units at the Naval Shlpyaid, Biomor- 
ton* Wash. Northwest Div , Naval Facili- 
ties Engineering Command, Seattle, Wash. 
NG2476-60-C-0062. 

17— General Dynamics, Groton, Conn. $10,779,- 
808. Materials and equipment joqulrod foj 
regular overhaul and C3 Poseidon missile 
conversion of nuclear submarines. Naval 
Ship Systems Command, N00024-G8^0- 
0203 Mod. PZ07, 

22 — Morgen & Oawood Consuctlon Co. and 
Lowe Construction Co.* Groat Falla, Mont. 
$1,804,400. Construction of a GOO-man rc- 
cotvlng barracks and a SGO-man atnlT 
barracks nt tho Naval Training Center, 
Orlando, Fin. SoulhonsL Div,* Naval Facili- 
tlcB Engineering Command, Oilnndn* Fin, 
N62467-G7-C-0290. 

— Ilaiellino Corp,* Little Neck, N Y. $1,- 

676.000. Claaslfted electronic equipment. 
Naval Air Systems Command. NOOOIO- 
G9-C~089G. 

— D. R. Kincaid Co., Honolulu, Hawaii, 
$1,422,810. Construction of five l-stoiy 
reinforced concrolo buildings to replace 
typhoon damaged or destroyed facilities at 
tho Air Foice Station, Wake Island. Mid- 
Pnclfia Div,* Naval FncIlltieB Engineer- 
ing Command, Ilonoliihi* Hawaii. N02471- 
flO-n-0821, 

—University of Alaska, College, Alaska. $1,- 
210*000. Additional resenveh in Arctic 
problems. OfTlco of Naval Roaearch. 

—RCA, Van Nuys, Calif. $1,130,040. MK 26, 
MOD 0* monitor fuses Navy Ships Parts 
Control Center, Meehan iesbing, Pa. N- 
0O1O4-QO-C-0222, 

—Meadow Gold Dairies, Hawaii Ltd., Hon- 
olulu, Ilawnil, $1,000*420. Dairy products 
for genovni moos issuo, Nnvy Supply Cen- 
ter, Pearl Harbor, Hawaii. NOOG04-GO- 
D-0248, 

23— Sanders Assoclntoa* Nashua, N.Il. $8*- 
407,610. Sonobuoys, Naval Air Systoma 
Command, Ni)0010-00-C-0307, 

—Honeywell, Inc., Minneapolis, Minn. $2,- 
080,640. Altinicter sols and associated 
equipment. Naval Air Systems Command 
NOooio-Go-c-osaa, 

24— McDonnell Dougina Corp,, St. Louis* Mo, 
$12,000,000. Long load time effort and ma- 
terials to support procuromont of F-IE 
and RF-4G aircraft for the Atr Fo» co. 
Nava! Air Systems Command. NOOOIO- 
C8-C-0406. 

—Diesel Service Center, Inc., Iiong Bench, 
Calif. $1,800,000. Overhaul and repair of 
engines for landing craft and small boats, 
Nsvy Purchasing Ofllco, Los Angeles, 
Onllf. N00123-09~C~1U8. 

27— Norfolk Shliibtiilding & Drydock Corp., 
Norfolk, Va. $1*002,000. Regular overhaul 
of the landing ship, tank USS Walworth 
County {LST~n04). Suporvlsov of Shlji- 
building, Convoi'slon and Repair, Fifth 
Naval Dlst., Norfolk, Va. N02078-07-C- 
0018. 

28— Collins Radio Corp., Cedar Rapids, Iowa, 
$4,018,421, AN/ARC-61 aircraft radio 
sets, Aviation Supply Ofilco, Philadelphia, 
Pfl. N00388-00-C-*2088, 

—Stewart Warner Electronics* Chicago, III. 
$1,821,906. CompononlB and lower afisem- 
blies of AN/APG-68A ground clearance 
radar oquipmont for A~4 aircraft, Avia- 
tion Supply Office, Philadelphia, Pa. N« 
OO888'-O0~C-2O16, 

— Lcnr-Sloglcr» lne„ Grand Rapids, Mich. 
$1,281,782. Components of tho AJB-3 loft 
bomb relonsD computer set. Aviation Sup- 
ply Omoo* Philadelphia, Pa. N00388-60- 
C-2017. 

—North American Rockwell Corp., McGregor 
Tex. $1*268,632 (contract modlfioation). 
Rocket motors for Shrike and Sparrow 
miBHlIe. Naval Air Systems Command, 
NO0O19-GO-C-O216. 


— Sperry Rnnd Corp., St. Paul, Minn. $1,- 
076,854, Naval Tactical Data System de- 
sign, engineer lug, piogramming and docu- 
mentation f«i DLGfN) 36 now under 
construction nt Newport News, Va Naval 
Ship Systems Command N00024-QD"C- 
1126. 

29 — General Electric* Washington. D.C $1,- 

934,000. MK 88 file contiol systems and 
1 elated matctlels for uso on PhaBO II 
Poseidon misslIcB. Pittsfield, Mass Sti a- 
teglc Systems Ihoject Office. N00030-66^ 
C-OICG 

— Lansdownc Steel & Iron Corp., Mot ton, 
Pa. $2,888,172. MIC 61 piojectiles. Nnvy 
Ships I’ails Contiol Center, Mechaiiics- 
biiig, Pn N001G4-C9-C-0268 

30 — McDonnell Douglas Corp., St Louis, Mo. 
$16,800,000 (continct modification) F-4J 
and RF-4B aircraft. Nnvnl Air Systems 
Command, NOOO 10-68-0-0496 

—RCA, Van Nuys, Calif. $2,200,000. Clas- 
sified electionic countei-nieasurcB equip- 
ment. Naval Ship Syatema Command. 
NOOQ24-'6n"C-U94. 

— Kninnn Corp., Bloomfield, Conn. $1,266,- 
062 (contract modification). Modification 
of UH~2A /B heliroplovB to w twin engine 
conflgurnlion designated UH-2C Naval 
Air Systems Command. NOOOIO-OO-C- 
0000 . 

31 — Goodyear Aerospace Corp,* Akron, Ohio 
$10*688,390, SUBROG mibBiles. Naval Oid- 
nnnee Systems Command. N00017-C9-C- 
1407, 

—Raymond Engineering, lnc„ Middletown, 
Conn. $3*600,860. MK 846, Mod O, bomb 
fuzes. Navy Ships Paits Contiol Center, 
Meehan lea burg, Pa. N00104-60-C-0232. 

— Columbia University, New York, N.Y. $1*- 
600,086. Mm Inc geophysics reseat ch. Of- 
fice of Naval Research, 



DEPARTMENT OF THE 
AIR FORCE 

2 — Sylvania Electric Products* !nc„ Need- 
ham Heigh ts, Mass $8,000,000 (contract 
modification). Suppoit of ground olec- 
tronlcB systems Space & Missile Systems 
Oiganizatlon (AFSC), Los Angeles, Cniif, 
F04G04 07-0-0060. 

3- .jloclng Ca„ Seattle, Wash, $6,000,000. 
Foico modernization program of Minute- 
man Wing III. Minot, N.D. Space & 
Missile Systems Organization (AFSC), 
I, OH Angolea, Cnllf. F047U1-08-C-0288. 

— McDonnell Dougins Corp,, Santa Monica, 
Calif, $1,200,000. Study and fabrication of 
improved heat shleUla and nose tips for 
advanced balHslIc missile reentry systems. 
Space & Missile Systems Organization 
(AFSC), Lob Angeles, Calif, F04701-68-’ 
C-0288. ^ , 

—Booing Co,, Seattle, Wash. $1,112,760. In- 
stallation and checkout of UHF antennae 
and ratiloa for Mlnutcman Wing VI. 
Grand hWka AFB, N.D, Space & Missile 

n n 1. /AWClr^ T fto Ay,. 


A~2019. 

-Bnttollo Memorial Inatliute, Columbus. 
Ohio. $1*000,000. Continued operation of 
the Dofonso Metals Information Center, 
Aoronautlea) Syatems Div., (AFSC), 
Wright-Patloi'Bon AFB, Ohio. F38016-09-' 
C— 1343 

-^Litton Systems, Inc,, Woodland HiUa, 

Calif. $3,760,607. Production of Instru- 

ment Sparc parts to support the LNIO 
inertial navigation system applicable to 
RC-13B and DC~130 aircraft. Oklahoma 
City Air Materiel Aioa, (AFLO), Tinker 
AFB, Okla. F04000-;p8-A-0147. „ , 

—United Aircraft Corpn East Hartford, 

Conn, $1,078*604. Production of modlft- 

oatlon kits applicable to J67 and JBU air- 
craft onglnea. San Antonio Air Materiel 


Aren. (AFLC), Kelly AFB, Tox. N883. 
09 00 A. 

— Greenhut Construction Co.* Pensacola, Fm, 
$1,406,000, Conatiucllon of 100 family 
housing units, Biloxi, Mias Kecsler AFB, 
Mins, F22000-G9-C-016G, 

7— Electronic Communications, Inc., St. Pc- 
iciebuig, Fla. $1,226,000. Engineering, 
fabrication of kits, data and spnies foi 
UHF airborne teletype teiminals foi EC- 
136 niicrnft. Oklahoma City Air Mate- 
riel Aiea* (AFLC), Tinkci AFB, Okla 
F,34601-69-C-1333. 

— Lnsko Metal Products, Inc., West ChoHlei, 
Pn. $8,238,430, Piodiiction of bomb fin 
assemblies Aim ament Development & Teat 
(Renter, (AFSC), Eglln AFB, Fla. F- 
08036-69-0-0026. 

9 — United Aircraft Corp., Hartfoid, Conn. 
$1,292,497. Production of fuigings for 
.167 all craft engines San Antoiilo Ai) 
Materiel Aien* (AFLC), Kelly AFB, Tex 
N383-a9000A 

10 — Lockheed Aircraft, Marietta, (Jn. $37,088,- 
220. C-130B niicrnft, spaie pnits, and 
neioHjmce giound equipment. Aeionnnti- 
cai Sysloms Div,, (APSO), Wright- P jU- 
teison AFB, Ohio. F83GB7-G0-C-0240 
(POOD. 

— WcstlnghoiiBO Electric, Baltlmoie, Md. $1,- 

886,000. Clnaaificd space hardwnic. Space & 
Miasllo SyaleJUB Oiganizallon* (AFSC) , Los 
Angelos, Calif F04701-G8-C-0260, 

— General Electric, West Lynn, Mass, $6,600,- 
000 GY lOGO oomponent Impi ovemont 
for J86/T68 nirerat engines Aoronnntl- 
cal Systems Div., (AFSC), Wright- Pat- 
tereon APB* Ohio. F83667-G0-C-088B. 

13— Martin Marietta Corp., Baltimore, Md. 
$2*630,308. Production of modification kits 
for PI 01 aircraft. Middle River, Md, Og- 
den Air MatcHe) Area* (AFL(j), Htl) 
APB, Utah. P42600-60-C-1141, 

— U.S, Steel, Pittsburgh* Pn. $2*300,040. 
Production of bomb component, McKees- 
port, Pa .Armament Development Test Cen- 
ter, Eglln APB, Fla. FO 9 G3 6-60-0-0020. 

— Philco Ford Corn., Palo Alto* Cnllf, $3,- 
918,639. Opeiation and maintenanco of a 
tracking station nt Grenier AFS. N.H. 
Space & Missile Systems Oignniraiton, 
(AFSC), Los Angelos, Cnllf, F04701-09- 
C-006G, 

— Rndlntlon, Inc., Melbourne, Fin. $1,080,000. 
Pioduction of communlcntlons equipment. 
Palm Bay, Fla. Space & MIbbIIo Syatems 
Organization, (AFSC), Los Angeles, 
Calif. F04701-G9-C-0020. 

— Dell fnduBtrics* Waycross, Ga. $1,180,077. 
Production of piacllco bomba. Ogdon 
Air Materiel Aron, (AFLC), Hill AFB, 
Utah. F42600-60-C-2B46. 

14— United Aircraft, East Hartford, Conn. $4,- 
063,096. Production of modification kits 
for J-67 aircraft engines. San Antonio 
Air Motorlol Aron* (AFLC)* Kelly AFB, 
Tex. N883-COOOOA. 

—1. T. & T,* Nutloy, N.J. $8,008,807. Pro- 
duction of aciospacc ground equipment 
for an airborne radio navigational sys- 
tem. Aeronautical SystemB Div,, (AFSC), 
Wright- Patterson AFB* Ohio. P83067- 
67-0-0624. 

— ^McDonnell Dougins Corp,, Santa Monica, 
Cnllf. $1,000,000. Development, fabi-lcatton 
and testing of a Titan IIIC payload fair- 
ing subsystem, ^aco & Missile Systems 
Organization, (AFSC), Los Angeles, Cnllf. 
F04701-G9-C-0064. 

16— Honeywell* Inc,, Hopkins, Minn. $12*016,- 
788 (continct modification). Manufacture 
of ordnance and assoc! nled equipment. St. 
Louis Park, Minn. Armament Develop- 
ment & Tost Center, Eglln AFB, Fla. 
F33B67-68-C-0372. 

— F. D, Rich Co., Stamford, Conn. $3,840,- 
000. Construction of a 200-unlt family 
housing project at GrlBsom AFB, Ind. 
Gvlasom AFB, Ind. F12G17-09-C-0101. 

—Urban Systems Development Corp,, Arling- 
ton, Va. $2,763,063, Construction of 1130 
family housing units at Andrews AFB, 
Md. Andrews AFB, Md. F40042— 60-C- 
0184. 

16— AVCO Corp,, Wilmington* Mass. $2,600,- 
000 (contract modification). Devolopmont 
and production of penetration aids. Space 
& Missile Systems Oiganizatlon* (AFSC)* 
Los Angeles, Calif, F04701-G8-G-0021. 

—McDonnell Douglas Corp,, Tulsa, Okla. 
$1,810,000. Inspection, repair ami main- 
tenance of ten RB-60B all craft. Wainor 
Robins Air Materiel Area, (AFLC), Rob- 
ins AFB, Ga. F84001-68-A-9983. 

17— Lockheed Aircraft, Marietta* Go. $48,800*- 
000. Procurement of tho first 23 C-6A 
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aiirframes on Run B Acromuitjcal Sys- 
tems Div , (AFSC), WilghUPatteiaon 
AFB, Ohio F33 (G67J-16053 
— General Electric* CincInTinti* Ohio $68,- 
U 6,081 Piuductlon of 99 TF39 engines 
foi C-6A nii’ci'aft. Evendale, Ohio Aeio- 
nniiLica! Systems Div., (AFSC), Wnght- 
Pnlteison AFB, Ohio F33 (G67 >-16003. 

— LTV, Inc., Gieenville, Tex $3,102,281 
Modificntioti of C-130 aircraft, Aeronauti- 
cal Systems Div , I AFSC), Wnght-Pnt- 
torson AI-'B, Ohio. F33 667-68-0-0707. 

— General Electric, Cincinnati, Ohio. $1,- 
7l0,0n0. Pi eduction of support equipment 
foi the T-G4-GE-12 engine E^endalc, 
Ohio Aei onnuticfl.1 Systems Div , (Ai'SC), 
Wiight Pmteisoii AFB, Ohio 
“Foirclillti Hiller Corp«, Faiiuingdnle, N.Y 
§6,490,000- Engincenng and pi eduction 
of oleetionic coimtei mename equipment 
foi F-105 an Cl aft Saoiamenlo An Ma- 
teueJ Aien, {AFLC), McClellan AFB. 
Calif F04C06-68-A-0003-OU24 
—General Dynamics, San Diego. Calif $3,- 
718,781. Launch support sei vices at Vnn- 
denbeig AFB, Cnlif Space & Missile 
Systems Oi gani/ntion, (AFSC), Lns An- 
geles, Calif FU4 7 01-69-0-0052 
— United Aircraft, East Haitfoid, Conn S3,* 
341,680 Production of manifolds and no/.- 
rlca applicable to J-rj7 niicinfl engines 
San Antonio Air JMateiiel Aiea, (AFLCi, 
Kelly AFB, Tex N383-C9000A 

21— United Aircraft, Statford, Conn $2,146,- 
277. Piocluctioii of leplacemcnt spare 
paita for vaiious helicoptcis Wainer 
Hob in 8 All Matciiel Aiea, (AFLC), Hub- 
ins AFB, Ga F09 603-60- A-0029-0090 

— Bendlx Corp,, Ann Arbor, Mich $1,666,- 
908 Production of classiUcd airborne com- 
munications equipment Ogdon Air Ma- 
toiicl Area, (AFLC), Hill AFB, Utah. 
F42600-69-C-1D99. 

— Cambridge, Mass. $1,000,000. De- 
sign and development of advanced iiistiu. 
mentation £oi mfssiles, Space & Missile 
Systems Oiganizatlon, (AFSC), Los An- 
gelos, CnllL F04701-69-C-0162. 

— Arojot Gcnofal, Sacramento, Calif. Sl,- 
647,000, Ovcihatil, modification and hot- 
fiie tesUng of Titan 11 piopiilsion sys- 
tems, Ogden Air Mateiiel Aiea, (AFLC), 
Hill AFB, Utah. F42GOO-CO-C-0772. 

22— Thiokol Corp,, Bristol, Pa. §20,501,660 
Production of Stage I Minn tern an III 
motois for FY 19C9. Biigham City, Utah 
Space & Missile Systems Organization, 
(AFSC), Los Angeles, Calif. F04701- 
68-C-0173. 


— Lear Slcgler, Inc,, Grand Rapids, Mich. 
$4,002,910. A/A21G-26A contiol assem- 

blies for F-111 flircinft. Aeionautical 
Systems Div, (AFSC), Wright-Patlei- 
son AFB, Ohio. F33657-69-C-0662 


—United Aircraft, East Hailford, Conn $3,- 
164,616, Pioduction of case asbcmblies ap- 
plicable to J67 nil Cl aft engines Snn 
Antonio Air Mateiiol Aiea, (AFLC), Kelly 
APB. Tex N383-G9000A SA-69-8BD. 

— Goodyear Aerospace Corp., Akion, Ohio 
$1,377,978. Pioduction of air caigo han- 
dling: pallets. Wainci Robins An Mate- 
liel Aron, (AFLC), Robins AFB. Ga. 
FO960S-GO-C-l9l6-roOl 

23-~Palrchlld Ilillcr Corp., Farmlngdale, NY 
$11,210,117, Modification of the Pl05 
night contiol and navigation system, and 
for modificfttion and flight testing of the 
F-106 weapons delivery system. Wainer 
Robins Air Materiel Aiea, (AFLC), Rob- 
ins AFB, Ga F04606-C8-C-1056 (POlO 
and POll). 

—Air Logistics Corp,, Pasadena, Calif. 
$1,198,948. 6,000-gallon capacity, aeiinl 
bulk fuel dotiveiy system applicable to 
C-130 ail Cl aft, Snn Antonio Air Mn- 
teifel Area, (AFLC), Kelly APB, Tex. 
14—Raythcon Co., Bedfoul, Mass $1,466,339 
Flight tost of airhoinc indar equipment 
Aeronautical Systems Div, (AFSC), 
Wright- Patter son APB, Ohio, FSSGn?- 
69-0-0379, 


Halllcrafters Co„ Rolling Meadows, III, 
$1,474,410, Pioduction of components in 
luppoit of airboinc countermeasuie trana- 
nlttlng systems. Wainei Robins Air Ma- 
■'rlcl Area, (AFLC), Robins AFB, Ga. 
'34G01-G8-A-2D16 

pplied Technology Co., Palo Alto, Calif. 
2,620,000. Kits, spaics, training aids 
nd data for installation of 14-channel 
ideo tape recorder for F-IOBP anciaft. 
ncramento Air Materiel Aiea, (AFLC), 
IcCleflan APB, Calif. F04606-69-A- 
3141-6002. 

general EIccIHp ir {5^200-, 


000 Teat opcintions and i elated tasks in 
support of vaiious An Force piogiams 
Space and Missile Systems Oiganizntion, 
(AFSC), Los Angeles, Cnlif F04701-C9- 
C-0060 

27 — Rayilit.on Co,, Wayland, Mass $10,600,- 
000, Design, develop and test two pioto- 
type ladar appioach contiol systems 
Nuith Dighton, Mass Klectionic Systems 
Command, (AFSC), L. G Hansconi 
Field, Mass FlflG28-69-C-0091 

— Hughes Aircrall, Pulleiton, Cnlif $1,811,- 
322 Pioduction of electronic components 
Election 1 C Sj stems Div., (AFSC), L G 
Hauscom Field, Mass F10628-69-C-0188 

— W..Biinglioiiai* Electric Co,, Baltimore, Mil 
’^6, 008,621 Pioduction of spaie parts tor 
aiiboinc radar eqmpmoiit Ogden Air 
Mateiiel Aiea, (AFLC), Hill AFB. Utah 
F3'ibul-69-A-u034. 

— National Lead Co., Toledo, Ohio. $3,904,- 
426. Pioduction of bomb components 
Batavia, N Y. and Toledo, Ohio Ogden 
Ail Materiel Area, (AFLC), Hill AFB, 
Utah F42C00-69-C~27B3 

— Honeywell, Inc,, Hopkins, Minn $3,161,- 
329 Pioduction of bomb components St 
Louis Park, Minn Ogden Air Mnteiiel 
Aiea, (AFLC), Hill AFB, Utah. F 12600- 
69-U-2700 

— Gibbs Die Casting Aluminum Corp., Hen- 
doison, Ky, $1,660,. 5 32. Pioduction of 
BLU-26/B fragmentation bombs. Ogden 
An Matoiiel Aiea, (AFSC), Hill AFB, 
Utah. F426U0-C0-C-27B4 

28 — Watkms Johnson Co,, Palo Alto, Calif 
$1,449,705 Pioduction of diiectionnl find- 
ing equipment. Oklahoma City All Ma- 
teiiel Aiea, (AFLC), Tinkei AFB, Okla 
F34601-68-C-4402. 

— Siipoiior Steel Ball Co„ New Biitain, 
Conn $1,410,600. Pioduction of BLU 26 
bomblct components, Washington, Ind 
Ogden Air Materiel Aiea, (AFLC), Hill 
AFB, Utah F42C00~69-C-2751. 

29— Brooks & Perkins, Detroit, Mich. $1,B99,- 
242, Production of large caigo pallets, 
Cadillac, Mich, Warner Robins Air Ma- 
teriel Aren, (AFLC), Robins AFB. Ga. 
F09063-69-A-0029-0002AA. 

31 — General Electric, West Lynn. Mass. $6,- 
806,090, Pioduction of CH-63D helicop- 
ler engines. Aeronnuticnl Systems Div , 
(AFSC), Wiight-Patterson AFB, Ohio. 
r33667-60-C-0006, 

— Lockheed Aircraft Service Co,* Jamaica, 
N Y, $4,088,107. Inspection, lepair, and 
maintenance of C-121 an era ft, Sacra- 
mento Ail Materiel Aiea, (AFLC), Mc- 
Clellan AFB, Calif. F4606-G9-C'-0006. 


Contract for F--14A 
Awarded by Navy 

The Navy has awarded a $40 mil- 
lion contract to Grumman Aircraft 
Engineering Corp,, Bethpage, N, Y„ 
for the engineering development 
phase of its new supersonic, carrier- 
based fighter* the F-14A, The air- 
craft will have an all-w^eather capa- 
bility for delivery of the Phoenix, 
SpaiTW and Sidew’inder missiles 
using the AN/AWG-9 weapons con- 
trol system. It will also have an air- 
to-ground attack capability and a 
modern air-to-air high performance 
gum 

The contract provides an initial 
funding of $40 million for research 
and development of pre-production of 
the F-14, Funding under the develop- 
ment contract will total $388 million 
over a period of approximately four 
years. The contract also gives the 
Navy the option to procure up to 463 
production models of the F-14, fol- 
lowing the development phase. 


Surface Effect Ship 
Contracts Awarded 

Contracts have been awarded to 
Aeroject-General Corp,, El Hoiite, 
Calif., and Bell Aerosystems Co., 
BufFalo, N. Y., for research xviid 
development work on a 100- ton sur- 
face effect ship (SES) iestcraft. 

The contracts were awarded by the 
Maritime Administration oC the De- 
partment of Commerce in a joint 
effort wdth the Navy to determine the 
feasibility of building and operating 
large, high-speed surface effect ships 
of 4,000 to 6,000 tons. Purpose of tlic 
program is to develop a tea tern ft 
which can provide vital information 
on alteniate design configurations^ 
stiTictural, lift, propulsion and flexi- 
ble seal systems in actual sea can- 
ditions. 

Both contracts are cost plu.s incen- 
tive fee awards which will bo incre- 
mentally funded. Current fiscal year 
funding for each contractor is $1.55 
million, and will cover detailed engi- 
neering design, The contracts will be 
managed by the Join Surface Efl'cct 
Ships Program Office which reports 
to both the Navy and the Conimorce 
Department. 


Army Awards TOW 
Production Contract 

The Army has awarded a 
$55,371,527 contract to Hughes Air- 
craft Co. for prodiicti/jii of the 
TOW (Tube-launched, Optically- 
tracked, Wire-guided) antitank as- 
sault missile system. 

Under the contract, missiles will bo 
manufactured by the Hughes faeiHty 
at Tucson, Ariz. Launchers and ancil- 
lary equipment will be produced at 
sites in the Los Angeles, Calif., area. 

The TOW system, capable of sto]]- 
ping all known types of aimiored vehi- 
cles, is controlled by two hair- thin 
wires that unreel after the weapon Is 
fired and provide steering sign a 1 b. 
The TOW missile is automatkaHy 
guided to point of impact by keeping' 
the sight on the target, 

TOW is expected to replace Uic 
106mm recoilless rifle as well as the 
Entac and SS-11 missiles. Project 
Manager for the system is Lieutenant 
Colonel Robert W. Huntzinger, U.S* 
Army Missile Command, Kcij stone 
Arsenal, Ala, 
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etary of Defense 

''IN R. LAIRD became Secretary of Defense on 
.2, 1969« He was administered the oath of office 
White House ceremony, tojjether with other 
mbinet members. When nominated, Secretary 
represented the Seventh District of Wisconsin 
U. S. House of Representatives, where he had 
I continuously since 1952. Refore becominf? a 
cr of the U. S. Congress, he served in the Wis- 
1 State Senate from 1946 to 1952. His major 
sts and committee work in Congress were in 
rens of national security, education and health* 
rved on the House Appropriations Committee, 
» Committee on Agriculture, and various sub- 
ittees including Defense; Labor; Health, 
tion and Welfare; and Military Construction, 
g World War 11, Secretary Laird served in the 
Navy from 1942 to 1946. Mr. Laird was born 
ipt. 1, 1922, in Omaha, Neb,, and his family 
[ to Wisconsin the following year, lie attended 
Marshfield, Wis., public schools, and received 
achelor of Arts degree from Carleton College, 
field, Minn., in 1944. 


Deputy Secretary of Defense 

DAVID PACKARD was administered the oath of of- 
fice of Deputy Secretary of Defense at a Pentagon 
ceremony on Jnn. 24, 1969. Prior to assuming his new 
position, Secretary Packard was Chairman of the 
Board and Chief Executive Ofiiccr of the Hewlett- 
Packard Co„ Palo Alto, Calif. The company was 
formed by Mr. Packard in partnership with William 
R. Hewlett in 1939 to design and manufacture elec- 
tronics measurement instrumentation. The firm was 
incorporated in 1947 and has become an interna- 
tional organization engaged in design and manufac- 
ture of electronic, biomedical and analytical equip- 
ment. Mr. Packard was born in Pueblo, Colo., on 
Sept, 7, 1912, and attended public schools there. Ho 
entered Stanford University in 1930 and was 
graduated from that university with a Bachelor of 
Arts degree in 1934. He later returned to Stanford 
University where he received a degree in electrical 
engineering in 1939, In addition to his position 
with the Hewlett-Packard Co., Mr, Packard has also 
served as a director of several business organiza- 
tions. 


:retary of the . . . 

iy Navy Air Force 


^LEY R. RESOR, who has served 
cretary of the Army since 1965, 
ecu reappointed to the position, 
e assuming this position, Secre- 
tesor was a partner in the New 
City law firm of Debevoise, 
ton, Lyons and Gatos, specializ- 
t corporate law. Secretary Resor 
>orn in New York City on Dec. 5, 
He is a graduate of Groton 
1, Yale University, and the Yale 
School. He interrupted his law 
js to serve with the Army during 
1 War II from 1942 to 1946. Rc- 
ig to Inactive status, he returned 
lie Law School and received a 
dor of Law degree in June 1946. 


JOHN II. CIIAPEE assumed the posi- 
tion of Secretary of the Navy on Jan, 
31, 1969. Ho was elected tho Governor 
of Rhode Island in 1962, and re- elected 
to that olTicc in 1964 and 1966. Prior 
to the governorship, he served as a 
member of tho House of Representa- 
tives of the Rhode Island General 
Assembly for three terms. Secretary 
Cliafce was born in Providence, R. L, 
on Oct, 22, 1922* He is a graduate of 
Yale University and the Harvard 
Law School* He served in the U, S. 
Marine Corps from 1942 to 1945. 
With the outbreak of the Korean 
War, ho was recalled to active duty 
in 1951 and served in Korea until 
June 1953. 


ROBERT C. SEAMANS JR. became 
Secretary of the Air Force on Feb, 15, 
1969. When appointed, he was the 
Jerome Clarke 11 unsake r Professor, 
a Mnsaachusetts Institute of Tech- 
nology endowed visiting professorship 
in the Department of Aeronautics 
and Astronautics. From 1960 to 1968, 
he served in the National Aeronautics 
and Astronautics Administration, 
first as Associate and later as Deputy 
Administrator. Secretary Seamans 
was born in Salem, Mass,, on Oct. 80, 
1918, He holds a B, S. degree in engi- 
neering from Harvard University, 
and an M. S. degree in aeronautics 
and a doctorate in instrumentation 
from the Massachusetts Institute of 
Technology, 
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End product of support ri 
dered by Naval Material Coi 
mand is epitomized by t 
ships and aircraft of Niii 
Task Force Alpha^ featiirctl ’ 
the cover. The story of f 
Naval Material Command ^ 
gins on page 1. . 
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ral Material Command 
m of Systems 


Admiral I. J. Galantin, USN 


G plans for six 
tr hence must 

0 material and 
7tion of weap- 
eduled and aM- 
united whole, 
on hand when 
t are commia- 
tusi be ready 
t for iralniny, 

> Under Secretary 
a V» Porrestal in 
Congress one of 
:iiig up the OfRce 

1 Material. Twen- 
r, in terms more 
iins identical, the 
) mm and, like its 
os tor, translates 
atari al and facili- 

ve, issued in 1960 
ry of the Navy 
>11 tains the com- 
o Chief of Naval 

2 Chief of Naval 
mniani[l the Naval 
, and shall . , , 
)OTt needs of the 
" the Navy for » . ♦ 

requisition, con- 
ice, alteration, re- 
of ships, aircraft, 
pons or weapons 
rnd facilities . . J* 
extends through- 
of systems and 
oncepUon to dis- 
advice and tech- 
>nly on the opera- 
of systems and 
in the Fleet, but 
Llity of developing 
Ties. 

Jig to imply that 
an inclusive term 


til at blankets the whole material 
cycle (for example, it includes ship- 
board maintenance), is vested solely 
in the Naval Material Command. The 
operating commands of the Navy, the 
shore commands, and the Marine 
Corps all perform some aspects of 
material support, but incidental to 
their main mission. For the Naval 
Material Command, it w the mission. 

The organization of the Depart- 
ment of the Navy is by no means 
simple; it is complicated by its huge- 
ness but even more by the variety of 
its military functions and by its 
unique combination of two military 
services, the Navy and Marine Corps. 
Even the Washington veteran can 
lose his way in the official chants. The 
Chief of Naval Material is an 
"echelon 2” commander, ie*, a direct 
subordinate of the Chief of Naval 
Operations (CNO)* 

Historical Deveiopment 

The genealogy of the headquarters 
element of today^s Naval Material 
Command, formed in 1966, can 
readily bo traced liack through the 
"new^^ Office of Naval Material 
(organized in 1963), the "old" Office 
of Naval Material (1948), the Ma- 
terial Division in the Office of the 
Secretary of the Navy (1946), the 
Office of Procurement and Material 
(1942), and the Material Division in 
the office of the CNO (1941). Much 
more ancient is tlie lineage of the 
subordinate systems commands, which 
as bureaus or parts of bureaus go 
back at least to 1842. 

It has long been 1 ‘ecognized that 
coordination among the "hardware" 
and logistic support elements of the 
Navy is necessai'y. Historically, var- 
ious means have been employed. The 
Secretary of the Navy himself, with 


the help of his assistants, has in 
times past performed this function. 
The Chief of Naval Operations had 
certain coordinating responsibilities. 
In his earlier role, the Chief of Naval 
Material coordinated Navy bureaus 
in procurement, production and sup- 
ply matters, acting in a "stall" 
capacity at the secretarial level. 
Finally, the fonner bureaus under 
various mechanisms and agreements 
cooperated with one another in mu- 
tual enterprises. 

These moans were successful to 
some degree, but the Navy decided 
that more was needed. In the stress 
of World War 11, a special and 
powerful waidJme agency (the Office 
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Procurement and Material, men- 
ioncd earlier), headed by a vice 
idmiral was fornied to supervise 
^omo aspects of the Navy's production 
efforts, and to deal centrally with the 
vVar Production Board and like 
igencics* T3da wartime office declined 
if ter tho war, but as the complexity 
ind cost of naval warfare systems 
mrgeoned in post-war years, the need 
'or stron^^er direction and coordina- 
lon of material efforts ag-ain made 
tself evident, even in peacetime. 

Along with other factors, this 
growing conviction that a “manag“o- 
nent ffap" existed in the Navy led 
o a massive study in 19G2 at the 
lii'cction of the Secretary of the 
Sfavy, Tlio rosulUng "Dillon liepprl" 
recommend eel » that the Secre- 

tary of Uie Navy establish under his 
in mediate supervision a Chief of 
^Taval Support to coordinate, control, 

1 1 root, and command the Chiefs of 
ho Bureaus of Naval Weapons, 
Dilips, Supplies and Accounts, and 
'^anda and Docks.” 

Tliis the Secretary did, but with 
no change, Instead of setting up a 
i^holly now Olu’eC of Naval Sup- 
or I, ho decided to use the resources 
t hand. He vested tho new com- 
nand function in the Chief of Naval 
.Tutorial (who would continue to 
xorcise his previous staff functions), 
^hus in December 1968, the Naval 
Iftterlal Support Establishment 
NMS15) was formed, comprising the 
old” OnicQ of Naval Material, and 
he four inatcrial bureaus along with 
heir field activities. The NMSE in- 
nrporated also tho throe project 
lanagomonfc ofilces that had been 
stablisliocl earlier by tho Secretaiy: 
pcebil Projects (Polaris), PlllB/ 
Iiocnix, and Surface Missile Systems 
the three Ts — -Terrier, Tarter, and 
alos). 

The latest stop in the evolution of 
10 Naval Material Command oc- 
irrcd two and a half years later. 
1 1960, after careful annlysi.s by the 
hiof of Naval Operations and the 
ommnnclant of the Marine Corps, 
10 Secretary directed two changes 
Navy organization. First, NMSE 
as to be rest rue turod and renamed 
0 Naval Material Command 
TMC) ; second, three supporting 
>mmand3 (Bureau of Naval Per- 
nuol, Bureau of Medicine and 
irgory, and tlie new Naval Material 
^mmand) were to be placed under 
6 Chief of Naval Operations, 


To foiTYi NMC, the basic structural 
change was to convert the four ma- 
terial bureaus into six systems com- 
mands. Essentially, the Ship Systems 
and Electronics Systems Commands 
now conform to the old Bureau of 
Ships; the Air Systems and Ord- 
nance Systems Commands conform 
to the old Bureau of Naval Weapons, 
The other two systems commands, 
Supply ‘Systems and Facilities En- 
gineering, correspond closely to their 
predecessors, the Bureau of Supplies 
and Accounts and the Bureau of 
Yards and Docks, 

Operating Concepts 

The Naval Material Command 
consists essentially of four elements; 
headquarters, systems commands, 
project management offices, and di- 
rectly-commanded shore activities 
(see Figure 1), The chai’t, of coui^se, 
can show only the visible form of 
organization ami not its essence, the 
division of responsibilities and the 
mutual relationships. 

The systems commands constitute 
by far the largest of the four orga- 
nizational elements. Together, they 
account for nearly 90 percent of the 
800,000 personnel in NMC, The 
systems commanders are the princi- 
pal lino executives of NMC. They 
develop, design and procure naval 
systems and equipment, x^anging in 
size from the carrier Nimitz to the 
handheld radio. It is they who let 
most of tho contracts, administer 
most of tho appropriated funds, and 
control most of the supporting shore 
activities. 

Because all the systems command 
hoadquartei's are located in Wash- 
ington, most in the same building 
with the Chief of Naval Material and 
bis staff, the Naval Material Com- 
mand is sometimes thought to be 
highly centralized. This proximity is 
convenient, but misleading; NMC in 
fact is and must be a decentralized 
oi'ganization, similar in many re- 
spects to a large, multi-product cor- 
poration, The headquarters corre- 
sponds to the "corporate level,” the 
systems commands to operating di- 
visions, and the laboratories and 
other independent activities to cor- 
porate-level supporting functions and 
common services. Even the project 
managers have their counterparts in 
industry, where special groups are 
formed to fulfill (or pursue) large 
contracts. 


The headquarters of NMC, with 
about 600 people, is by design quite 
small. It concentrates on the normal 
staff functions, solving as an "ex- 
tension of the commander" by as- 
sisting him directly in the overall 
management of the command; in 
planning and basic policy making, 
in organizing, in assigning work and 
allocating resources, in coordinating 
where needed, in following progress 
and evaluating performance. It "gets 
into operations” only as necessary 
for central control dn such support- 
ing programs as management in- 
formation systems and msearch, de- 
velopment, test and evaluation 
management. Early In 1966, the Chief 
of Naval Material issued these 
guidelines for the headquarters 
staff; 

We must be aware of prob- 
lems and give help where 
needed. We need information, 
but not in the detail needed 
by project managers and Sys- 
tems Commanders, Wc have 
to stick to essentials. Wc are 
not big enough to get into 
detaits. I don't want us to he 
guilty of holding onto work 
that belongs to the project 
managers and tho Systems 
Commanders, Wc must not 
usurp their job. But we ex- 
pect them to keep ns posted. 
Our job is not to do, but to 
manage. 

By means of "charters” for the 
systems commands and for Uie 
"CNMndesignated Project Managers" 
(those project managers who report 
directly to Chief of Naval Material), 
and by amplifying direct ives 
various program areas, the Chief of 
Naval Material tries to define aa 
clearly as possible the "management 
packages” to be achieved by each of 
his line executives. Insofar as possh 
ble, these packages are defined in 
terms of "systems” in the hardware 
sense. The process, it must bo ad- 
mitted, is inexact. Men of good will 
often disagree on where a given sys- 
tem begins and ends, and on what la 
vital to system integrity. 

Actually, any system is only part 
of a larger system which, in turn, h 
pai*t of a still larger system. A 
control system is part of a weapot 
system is part of a ship system k 
part of an air defense system is 
of an amphibious warfare system 
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the most serious systems problems re- 
quire the attention of the Chief of 
Naval Material and his staff. 

In line with this policy, the Naval 
Ship Systems Command exercises 
''ship life-cycle management" coots 
(Unation responsibilty, in which the 
many shipboard systems are blended 
into an effective whole, both in their 
original design and in their acquisb 
tion and operational support. For 
aircraft, the Naval Air Systems 
Command performs a similar func- 
tion; and for multi-platform elec- 
tronic systems, it is the Naval Elec- 
tronic Systems Command. 

In addition to these special coor- 
dination assignments, the planning 
disciplines that are required of sys- 
tems managers also work to improve 
cohesion of effoi^t, both within NMC 
and between it and other command 8, 
The manager develops several com- 
ponent plans, which collectively form 
overall systems management pUlifl, 
for technical development, funding, 
procurement, and integrated logistic 
support. The integrated logistic sup- 
port plan comprises several sub- 
plans — for provisioning and supply 
support, for facility support, foi 
personnel and training support, fo: 
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and so on. Within the Navy, NMC 
is but one of several commands, 
many of which are engaged in "ma- 
terial" functions. Within NMC, in- 
dividual system managers look after 
individual warfare systems, but they 
all affect one another. The command 
must operate as a coherent whole; in 
effect, it must be a "system of 
systems.” 

Another complication in defining 
clear work packages and clear inter- 
faces is the need for "horizontal” 
emphases or constraints. If we con- 
sider system or project management 
to be the "vertical” dimension of 
organization (and it is in NMC), the 
horizontal dimension includes such 
disciplines as configuration control 
ami value engineering, which apply 
equally to all systems and projects. 
It also includes across-the-board ser- 
vice functions, such as supply sup- 
port, facility construction, and train- 
ing devices, which for reasons of 
efficiency and standardization (and 
sometimes by direction of higher 
authority) are centrally managed. 

Still another hoidzontal aspect of 
NMC organization is the research, 
exploratory development, and systems 
development that is performed by the 


laboratories and centers. These re- 
search and development activities, 
with more than 26,000 pei’sonnel, re- 
port directly to the Chief .of Naval 
Material. They are oriented toward 
specific warfare and technology 
areas. This orientation differs from 
the "end-product” ship, aircraft, 
ordnance, and electronics orientation 
of the systems commands; therefore, 
the work of a given laboratory often 
supports the overall systems i^e- 
sponsibilties of two or more systems 
commands, For this and other 
reasons, the management of NMC 
laboratories was centralized, about 
thi’ee years ago, under the new po- 
sition of Director of Laboratory 
Progi*ams in NMC headquarters. 

Much of the inter-systems com- 
mand coordination has been assigned 
to the systems commands themselves, 
leather than to the NMC headquarters 
staff. The reasons for this are: 

To keep functions at the lowest 
feasible level and, thus, resti’ain the 
upward migration (and consequent 
ballooning of heatlquarters) that so 
often occurs in large organizations. 

• To promote an atmosphere of 
mutual awareness and cooperation 
among NMC components so that only 
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nstallation in operatinfi: units, etc» 
An impoHant duly of the NMC 
lead quarters staff (and one not cal- 
culated to win popularity awards) is 
:he policing^ nf these planninR; disci- 
plines — trying to see that they are 
lone right and done at the right 
^ime. 

\a|or Programs— Size and Scope 

The programs carried on by NMC 
ire notable not only for their size 
:put also for their variety, which ro- 
lects the variety and scope of the 
^avy- Marine Corps missions in na- 
uonal defense, Undersea, surface, 
carrier strike, strategic missile, am- 
phibious, electromagnetic, insKore and 
Mverine and land, antisubmarine and 
nti-air — all these warfare capabili- 
Aos are supported by systems and 
jquipment, and by logistic and in- 
iustrial operations ashore. 

The annual NMC procurement 
programs now approximate $10 bil- 
ion, in a total NMC budget of about 
U3,6 billion. The 300,000 NMC per- 
onnel, about 8 percent military and 
2 percent civilian, are located In 
b.out 320 field and headquai’ters ac- 
iivities, more than 96 percent out- 


side of Washington, The largest 
single user of NMC manpower is the 
shipyard complex, with about 100,000 
personnel. 

Because the operations of each of 
the six Naval systems commands will 
lator bo described in the Bullctinf 
only a brief summary is pi'ovided 
here (see Figui'e 2), For brevity, 
many of the lesser programs are n/pt 
shown. A good description of the 
Naval systems commands, as well as 
that of other DOD agencies, oan be 
found in the **U, S. Government Or- 
ganization Manual,” updated an- 
nually and available from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C, 
20402, f.or $2. 

Managemenf Concepts and Trends 

Much of the GOO-man staff at 
Headquarters, Naval Material Com- 
mand, devotes Its attention to 
broad command policy and procedures 
— aground rules for the operation of 
the entire command. These mattei’s 
often impact directly on Navy con- 
tractors and brief mentijon of some 
of them follows, 

The concepts and trends that are 


emerging In Navy management of 
development, acquisition, and logistic 
support ido not all originate in one 
place, of course, nor do they burst 
full-blown on the management scene, 
Ordinarily they evolve gradually, 
based on experience (good or bad)- — 
often with the helpful atlvice of in- 
dustry. Sometimes new laws, or evi- 
dence of Congressional interest, 
speeds their evolution. The Office of 
the Secretary of Defense, as well as 
the Secretary of the Navy, encourage 
and sometimes prescribe new methods 
and policies, 

Of the five deputies on the Cliief 
of Naval Materials staff (see Figure 
3), the one most involved in matters 
of direct concern to industry is prob- 
ably tho Deputy Chief of Naval Ma- 
terial (Procurement and Production), 
His directorate (MAT^02) serves a 
dual purpose. It assists the Assistant 
Secretary of the Navy (Installation 
& Logistics) in tho policy areas of 
pi'ocuroment, contract administration, 
contract costa, contractor pcrfoiun- 
ance evaluation, and the like, for 
application to the DepaHment of the 
Navy as a whole. At the same time, 
MAT-02 broadly supervises the 
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procurement/contracting function, acquisition entails sigrnificant de- 
and the related functions of produc- velopment effort, More skill and more 
tion repoi*ting and management con- judgment must be applied in the 
trol systems, within NMC, choice of contracting method. To this 

At the Chief of Naval Material end, procurement personnel now play 
management information center re- a more active role in the earlier 
cently, the Deputy for Procurement stages of system development, work- 
and Production outlined his goals ing side by side with engineers and 
for the forthcoming year, Without logisticians. 

neglecting the continuing efforts such Another challenge to be met is to 
as cost reduction, small business, and improve the procedures by which 
labor relations, he plans to work in items developed by Navy laboratories 
particular for improvement in several are transferred to industry for pro- 
broad areas. duction. A successful prototype at the 

One such area is selecting the laboratory does not necessarily as- 
proper form of contract for a given sure a successful production model, 
acquisition. Each acquisition has its Where the contractor has assisted the 
own character, its own risks, The con- laboratory during development, the 
tractual instrument must correspond Navy may support initial volume pro- 
to this character and these risks. The duction by that contractor, in which 
ffxed- price contract, for example, may case the Navy will try to ensure that 
not be the best instrument if an this contractor produces a usable data 


Carrier USS Ranger (C!yA-41) flhbwh launching A-7 Corsair aircraft on 
attack itiiB8ion« 



package, to allow reprocurement from 
another production source with no 
moi^ than reasonable engineering ef- 
fox't by the second source. 

As to competition, the Navy wants 
competitive bids whenever it is prac- 
tical and reasonable to seek competi- 
tion. Thei’e is no useful pui^pose, how- 
ever, in encouraging a number of 
companies to prepare proposals if it 
is known that only one source can do 
the job. If competition is impractical, 
the fact must be recognized and both 
industry and the Navy spared tho 
time and expense of competitive bids. 

Finally, contract administration de- 
serves special attention , Some of tho 
toughest procurement problems sur- ^ 
face after the contract is a^vardcd 
and work begun. These problems must 
be resolved promptly and intelligently, 
Contract administration is a demand- 
ing business, and it warrants capable, 
experienced Navy personnel in our 
contractors' plants. Headquarters, 
Naval Material Command, will em- 
phasize this need, and work with the 
systems command and the Defenae 
Contract Administration Seiwico to 
improve their contract administration 
networks and to streamline their 
operations. 

Logistic Disciplines 

One of the most difhcult challenges 
in major system management is to 
help keep them “on the line” after 
they are in the hands of the Fleet 
NMC constantly works to improve* 
both afloat and ashore, the day-to-day 
management of maintenance and sup- 
ply. — the most visible aspects of 
logistic support. Much has been 
achieved to aid the 20-year-old sailor 
in maintaining his piece of equip- 
ment through better allowance lists 
of spare parts, better guidance and 
training on “how to fix it,” and 
quicker action on his requisitions. 

The Deputy Chief of Naval Mate- 
rial (Logistics Suppoi^t) heads up the - 
“logistic family” in the NMC. HU 
directorate (MAT’''04) polices and 
spurs improvement in supply and 
maintenance operations for material 
already in the Fleet. Recognizing, ^ 
however, that steps to attack one of 
the root causes of today's bglatic j 
problems, i,c., the growing complexity i 
and variety of systems, equipments, . 
and components, must be pursued ' 
along with attacks on today's proV! 
lems, the MAT-04 group guides and I 
prods the systems commands in } 

several “logistic disciplines,” Those | 
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disciplines or special pmg'rams share 
one basic objective: to reduce the 
eventual supply and maintenance 
burden of Navy forces. 

Though some of these disciplines 
get extraordinarily complex in their 
planning and execution, they are rel- 
atively simple to describe in terms 
of their objectives. Several examples 
are pixisented here, chosen for their 
immediate interest to Navy contrac- 
tors. 

Standardization, and the clofeely- 
related program of '^itern entry con- 
trol, are aimed at making our ships, 
airplanes, and major systems '*look 
more alike,” not just in silhouette but 
in detail — down to feed pumps, elec- 
trical fittings, and life Jackets. An 
analysis two years ago showed that, 
of the 180,000 or so different hull, 
mechanical, and electrical equipments 
installed in 900 active ships, 67,000 
were installed in only one sMp, and 
many others in only two or three 
ships. It is easy to imagine the 
logistic complexity that results from 
this, the proliferation of spare parts, 
technical data, maintenance instruc- 
tions, and training requirements. 

Progress is painfully slow. The 
present inventory must be ” worked 
down” through new construction and 
alteration ; we cannot just heave 
overboard the non-standard items. 
Discipline at the source is the only 
practical approach. Among the steps 
being encouraged are specifications 
requiring identical ity in multi-year 
procurements, standardization incen- 
tive clauses in contracts, and standard 
component lists. 

Coupled with these individual steps 
is an extensive configuration manage- 
ment program, A three-phase process, 
configuration management requires, 
first, that the ^baseline” or standard 
configuration be identified and docu- 
mented in specific functional and 
engineering terms; second, that any 
proposed changes to this baseline be 
rigidly evaluated for worth versus 
cost (not just immediate cost but life- 
cycle cost as well), and that change 
decisions be approved at a level high 
enough in the organization to restrain 
the engineer’s tinkering syndrome; 
and, finally, that approved changes be 
reflected promptly In a ‘^product” 
baseline and in maintenance direc- 
tives, spare parts allowances, etc. 

Still other methods of ^discipline 
at the source” are being pursued: 
Zero Defects, a program to encourage 
quality in manufacture (”do it right 


the first time”) ; and maintenance 
feedback, by means of automated in- 
formation systems (the 3-Ms), which 
alert the design engineers and logistic 
planners, both Navy and contractor, 
to maintenance problems in present 
systems so that they may ”do better 
next time.” Increased emphasis is 
being given to test and demonstration 
to assure the meeting of quality, 
reliability, and maintainability re- 
quirements in contracts. Other special 
efforts could be cited — ^value engineer- 
ing, for example, and specification 
improvement — all aimed in part at 
improving the original product in 
order to lessen future support prob- 
lems. 

In other ways, contractors more and 
more will find themselves concerned 
with follow-on support of systems and 
equipment. Life-cycle cost considera- 
tions enter into increasing numbers 
of management decisions, especially in 
systems undergoing concept formula- 
tion and contract definition. The in- 
tegrated logistic support (ILS) discip- 
line injects support considerations, 
such as provisioning, technical man- 
uals, and training needs, into the 
early design and acquisition stages. 
Contractors will be expected to deli- 
ver systems that the Navy — and the 
20- year-old sailor — can live with. 

Development Plctnnlng 

Another trend in Navy system man- 
agement is the increasing involvement 
of research and development centers 
and laboratories in the advanced 
stages of system development. In the 
overall effort to broaden the ”life- 
cycle” awareness of laboratories, these 
activities are i^eceiving assignments 
for system analysis, system engineer- 
ing and integration, and related ef- 
forts such as technical direction of 
acquisition contracts. Overall system 
acquisition and support responsibility 
remains, of course, in the systems 
commands, but the laboratories are 
becoming active participants. This 
shift of emphasis is only relative; 
laboratories are still heavily engaged 
in the more basic areas of research 
and technology. 

The Deputy Chief of Naval Mate- 
rial for Development (MAT 03) seeks 
in several ways to improve communi- 
cations between the Navy research 
and development community and in- 
dustry, Plans are underway to estab- 
lish, in headquarters, the NARDIC 
(Naval Research and Development In- 
formation Center). Its purpose is to 


provide a clearinghouse for informa- 
tion to industry on the Navy's re- 
search and development plans and 
problems, in the hope of obtaining 
more timely and better input from 
industry in solving the problems and 
carrying out the plans. Three publica- 
tions are available now, upon request 
(write to Headquarters, Naval Mate 
rial Command, Washington D.C, 
20360) : ”Navy and Marine Coi’ps 
R&D Problems,” ” Naval Research 
Requirements,” and ” Naval Research 
Opportunities.” To be added as 
NARDIC becomes fully operational 
are basic ^requirements” documents 
(General Operational Requirements, 
Specific Operational Requirements, 
Advanced Development Objectives) 
and certain progi'ess reports. 

The Deputy for Development, in 
support of an overall DOD effort, 
provides ” research development, test 
and evaluation program input” for 
Advanced Planning Briefings for In- 
dustry (APBI). These briefings, 
sponsored jointly by various industry 
and DOD organizations, occur about 
four times a year. They are designed 
to inform industry on the long-rango 
outlook on required military postures, 
and on tochnologioal advances needed 
to support future needs. More than 
700 industry technical representatives 
attended the latest APBI, held at 
Coronado, Calif., in January, The 
theme of the meeting was “Amphib- 
ious, Inshore, and Special Warfare.” 
It was sponsored by the Electronic 
Industries Association, the National 
Security Industrial Association, and 
the Navy. Announcements on APBI 
appear in the Defense Indttat^y Bul- 
letin as well as trade and association 
journals. 

The Defense Management 
Environment 

This discussion of the Naval Mate- 
rial Command — its work, its evolution, 
its structure, its pr/^grams, and some 
of its concepts— can only touch on the 
total aifaiivs of the command. In sub- 
sequent issues, the systems command 
will tell their individual stories, Jn 
more detail no doubt. 

A word in closing on the unusual 
management environment that has 
prevailed for the past several years 
might be in order. The Naval Mate- 
rial Command, like the rest of the 
Defense Department, operates In the 
"twilight zone” — half war, half peace. 
On the one hand, the demands of 

(Continued on inside back cover) 
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FROM THE SPEAKERS ROSTRUM 


Qualify Control Is 

Known in Its Absence 


Address by RAdm* A, R. Gratia, 
USNf Commander, Naval Ordnance 
Syatems Command, at the 12tk /In- 
nual Ame7ica7i Society for Quality 
Control and Califomiia State Poly’- 
technic College Quality Control Con- 
ferencB, Pomona, Calif., Jan. 25, 
1969. 

Quality is kno\vn by the company 
it keeps, or more properly, “A com- 
pany ia known by the quality it 
keeps,” 

To discuss quality control, Vd like 
to give my thoughts on quality con- 
trol as I see it through the eyes of a 
major producer and purchaser of 
military equipment, and to break the 
subject down into its elements— 
quality and the control of quality, 
with special emphasis on the mili- 
tary aspects of both. 

Because I am an engineer, like 
most of you here, I wanted to be 
sure of my terms before going into 
any discussions. Unfortunately, I 
found that definitions in the dic- 
tionary leave something to be de- 
sired, even in unabridged versions. 

Quality denotes (in our sense) a 
degree of excellence, a measure of 
aristocracy — in brief, something over 
and above the ordinary. 

Control (in our sense) must mean 
our ability to provide over a com- 
plete range of conditions a **repeat- 
ability” of product quality, of the 
highest order and, naturally, at a 
' reasonable price, (Note I said reason- 
able price and not lowest price, 

, because all too often high quality and 
^ low cost do not go hand in hand, 

I and quality is sacrificed to cost.) 

I It is an anomaly, but quality 
control is more apparent in its ab- 


sence, rather than in its presence. 
This arises because quality control 
is associated with production, the 
assumption being that the research 
and development phase has evolved 
a fully producible design, and re- 
peatability of that design is then the 
problem of the quality control or- 
ganization. 

The woods are full of examples of 
poor quality control, and while the 
failure of quality control becomes 
catastrophic, success receives a mere 
shrug of the shoulder. Let me ex- 
pand a bit on what occurs. Blamed 
on poor quality control (rightly or 
wrongly), and after a proper design 
has been demonstrated, are the fol- 
lowing sins of omission, manifested 
as additional production costs and 
the loss of profits t 

• Low reliability and, hence, high 
failure rate in service. 

® Difficulty of repeatability or pro- 
dueibility. 

• Delays in volume production. 

« Difficulty in fluid maintenance, 
upkeep and adjustment. 

• High cost in production and 
throughout the life cycle of the sys- 
tem, 

• Lack of confidence in the system 
and the people who produced it (tar- 
nished reputation), and a subsequent 
failure to obtain further contracts 
(attributed to the corporate memory 
of the customer) , 

Wbaf Are the Causes? 

Where Do We Affock It? 

Quality must be bred into horses, 
and used to be considered an attri- 
bute of good breeding in men. Since 
most of our hardware is the product 
of men's minds and not by transmit- 
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tal of their genes, the breeding 
process must give way to the com- 
puter and the drafting board. Actu- 
ally, quality must be designed into 
a piece of hardware if it is over to 
be achieved. 

There is a relationship to the Zero 
Defects Program, although I have 
found that Zero Defects is com- 
monly, falsely equated with quality 
control. I prefer to think of Hie Zoru 
Defects Program as only a subsidi- 
ary part of the overall quality con- 
ti’ol task, and related to personal 
attention given to the “reproduci- 
bility” of the production process. 

Again resorting to definitions, I 
find that the Zero Defects Program 
is defined as ; 

A motivational approach to the elim- 
ination of defects attributable to 
human error— a voluntary program 
aimed at improving the quality and 
reducing the cost of producing and 
maintaining defense material — an 
organized effort to inspire personnel 
at all levels in an organization to do 
their job right the first time, every 
time. 

In military planning we test an op- 
erations plan for logistic feasibility. 
How many of your companies call 
you in to check their design for qual- 
ity “control ability?” I should like to 
see quality control started before the 
fact and not after. 
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Organhaiion for Qualify Control 

The quality control function must 
be objective. Like the "inspector/* it 
must be responsive to top manage- 
ment — the eyes, ears and nose of 
the corporate top level management. 
Too often I have found quality con- 
trol submerged in production, tied 
by an umbilical to engineering, a 
camp follower of the research and 
development organization, a partner 
of value engineering, or just a plain 
"Little Orphan Annie” of the corpo- 
rate house, 

So without "preaching to the 
choir” in tfiis audience of quality 
control engineers, I would like to 
advocate a position of quality con- 
trol as a separate department — such 
as I have done in our own ordnance 
production facilities, However, please 
remember that my task here today 
is to relate you and to you, the im- 
pact of quality control. Thus in my 
remarks I have only the "why,” while 
to you remains the "how” of the 
problem. Hopefully, today*s meeting 
will make that the easier to attain. 

Profits vs PenaWes 

Until now I have alluded to the 
penalties of poor quality control; 
now let us get on to the positive side 
of the coin. 

Doing it right the first time is r*e- 
lated to preparation in engineering, 
design and production to assure the 
repeatability of the process or prod- 
uct, There must be the assurance 
that each article is exactly like its 
predecessor, This assurance comes 
with testing (and its partner, meti'ol- 
ogy), in all environments and con- 
ditions. 

For example, one of our torpedoes 
had a nose problem. We were unable 
to duplicate a nose after wo had de- 
signed and manufactured a good one. 
There were many reasons for the 
impasse — poor documentation, poor 
process control (application of 
epoxy, determining the proper num- 
ber of holes in the good retaining 
ring)— in short, poor quality control. 

An example involving another tor- 
pedo was its failure to pass in- 
water tests after having satisfac- 
torily passed the prescribed factory 
tests. Here, poorly designed testing 
procedures and a failure to recognize 
environmental factors were respon- 
sible for expensive re-working. Again, 
quality control becomes involved. 

So you can see that I hold quality 


control responsible for more than 
blind testing. I expect the quality 
control people to become tools of 
management — ^to recognize ahort- 
coming, exert initiative — in a sense 
to be creative in the interest of ar- 
riving at a belter product. 

What does this mean? In terms of 
corporate profits, it is truly a matter 
of sink or swim. It is also a matter 
of life or death, because in ordnance 
we play with explosives which can 
just as easily kill or maim our 
friends as our enemies. 

An example was the M3f 45 primer 
for the 6-inch/64-caliber gun car- 
tridge case. An eccentric screw- 
thread machine was permitting some 
primers to be assembled with a gap 
where torquing pressures would be 
reached without the parts going all 
the way home, A simple defect, yea, 
but failure to meet specification 
caused three accidents, many thou- 
sands of dollars of loss, and serious 
injury to a dozen men, 

In each of those cases the company 
involved lost money and reputation. 
Reputation is important because it 
gives us the confidence to contract 
further with the company, and not 
look afield — in other words, tlie crea- 
tion of the satisfied customer psy- 
chology. 

For example, wo were about to go 
to a particular torpedo contractor 
for additional torpedoes of a type 
he had produced in the past but, be- 
cause of his quality problems in 
another pi*oduct lino, doubt was cast 
on his ability to produce the product 
he had done so well on in the past, 
I suppose this is much like the typi- 
cal Congressional constituent who 
says, "Yes, I know you did me a lot 
of favors In the past, but what have 
you done for me recently?” 

Company Repufaf/on 
on fhe firing Line 

Ultimately, of course, a company’s 
reputation for quality extends to the 
serviceman on the line. The one 
upon whom is thrust the full impact 
of quality control, or the absence of 
it, is the sailor on board ship or the 
marine or soldier in the jungles, rice 
paddies and trenches. A company’s 
name is clearly marked on the 
weapons ami equipment he uses, and 
this gives him an urgent sense of 
knowledge and familiarity with that 
name. The identity is especially vivid 
under conditions of combat, for in 


the final reckoning a company, 
products, and its reputation a 
etched in the memory of that ser 
iceman each time his weajion pr 
forms well, or each lime his weupi 
fails to perform. In the last nnal 
sis this is really the essence 
quality control — the ability to mo 
the acid lest of liattle, where on 
quality pays off — be it in men 
hardware. 

Yours is the challengo to got tl 
quality into the hands of the ult 
mate user. The challeiigo is a re 
one. The rewards, aside from U 
sense of doing a job well, conic 
the corporate profits of the siicces 
ful producer. So quality control o 
tends to the profit motive as well » 
the patriotic one, A good product 
only as good as the quality it keej 
— and that is yours to control. 

Navy To Charter 
Nine New Tankers 

The U.S. Navy’s Military Sc 
Transportation Service (MSTS) lu 
ontered into a charter-build agro 
mont with the Central Gulf Stean 
ship Co,, Now Orleans, La., for 
tankers to replace IG T-2 tankoi 
of tlic MSTS fleet. Requosla for pis 
posal for this ship con sir action wci 
issiKxl to the inaritiino industry i 
July iOG8. The new taiikerfl are o: 
pec tod to be in service with MST 
within three years. 

The ships will be built foi* Oontri 
Gulf by the Dethlchom Steel Co, shli 
yard at Sparrows Point, BalUmor 
Md., at a cost to Central Gulf t 
fUG million. The ships will tlu 
bo chartered to the Navy on a "bur 
boat” basis, ne,, without crow, fc 
a period' of five years. The Nai 
will have the option of extend in 
the charters up to a total of 
years. 

Each of the now tankers will I 
506 feet long, have a 32-root, * 
inch draft, and displace 82,000 ion 
The ships will hnvo a 12,000-nil 
steaming radius at 1C knots and wi 
be conventionally powered* 

Although this contract is the larj 
est in amount of any MSTJ^ cor 
tract involving the charter-build cor 
cept, it ds not the first eimployin 
this means of acquiring ship cha' 
ters. Tlio same concept was employe 
in 1964 when MSTS bareboat- cha' 
tered the tanker SS Shenandoah, an 
in 1967 when MSTS time eh nr tore 
the gas turbine r oil-on/roll-off carg 
ship, GTS Admiral William Callaghw 
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Avionics Laboratory Critical 
io Air Force Technical Effort 


W hen the Air Force produced 
its 38 Technical Objective 
Documents (TODs)* to delineate ma- 
jor requirements for technical ofPort, 
the Air Force Avionics Laboratory 
(AFAL) found that it was assigned 9 
3f the 38— the largest number of 
these TODs pursued by a single 
organization. 

This extensive involvement gives 
me indication of the breadth of sub- 
ject matter handled within the 
Avionics Laboratory. Another indica- 

^See article, "17, S* Air Force Teohr 
nical Objective Document Proffram,*^ 
Defense Industry Bulletin, December 
1&6S, paffe 14^ 
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lion is that approximately 400 indus- 
tries, universities, and research foun- 
dations are sharing the $80-millioin 
annual research and development 
budget and the 821 contracts cur- 
rently administered by the laboratory 
for the studies, reports and hardware 
required to cover the span of AFAL^s 
interests. 

An additional $10 million annually 
supports the **‘n-house” opera t’ons of 
the laboratory which includes labora- 
tory facilities, personnel, test gear 
and all types of supplies from private 
contractors and industries. 

While individual contracts awarded 
through the Avionics Laboratory 
seldom reach the $1 million figure, the 
variety and type of work done by its 
industrial suppliers are extensive, so- 
phisticated and often both scientifi- 
cally and intellectually exciting. 
Based on rough estimates, there are 
over COO industrial organizations in 
the nation with the facilities, proven 
technical abilities, and quality con- 
trols needed to make major contribu- 
tions to the work of the laboratory. 

If this 600 "guesstimate** seems 
unduly restrictive, consider the types 
of projects which the Avionics Labo- 
ratory is handling. The following ex- 
amples have come to public attention 
just in the past year: 

• LOCATING System. The labora- 
tory attacked the sticky problem of 
the high cost of inertial navigation 
systems by setting up a special unit 
for the in-house design and devel- 
oping of the Low Cost Aircraft Iner- 
tial Navigation (LOCATING) 
system. This system is a composite of 
components from various manufac- 
turers and has achieved its goal 
quite well. Flight teats of the low cost 
system showed the performance well 
within design goals, Industry has re- 


ceived a very significant incentive to 
carry the success of this effort still 
further and make inertial navigation 
widely available. 

® TAPIT. To transform a fighter 
aircraft into a reconnaissance plane, 
a contract with CBS/ Laboratories un- 
dertook to create a new TActical 
Photogi'aphic /mage iTransmission 
system. Mounted in a pod under the 
wing, this apparatus takes motion 
pictures, develops them in seven sec- 
onds, and transmits them to a ground 
station. It allows a fighter plane loi- 
tering in the combat zone to send pic- 
tures immediately to military com- 
manders in the field. An important 
element of the system is a 3/4- ton 
truck housing the ground station. 
Electronic signals arrive there from 
the aircraft and are immediately 
transformed into photographs for the 
ground commander. 

e Solid State Image Sensor. The 
David Sainoff Research Center of the 
Radio Corporation of America is fab- 
ricating an all thin film mosaic imago 
sensor with integrated scanning that 
permits operation as an image pickup 
camera. The presently achieved 260- 
by-266 ai*ray, compared to 512 lines 
in conventional televiBion, has poten- 
tial high reliability and low cost 
through vacuum evaporation of solid 
state active and passive devices. The 
resulting images from this array can 
be displayed on a standaixl television 
monitor, thus providing cost savings 
and versatility. 

• Optical Collimator, Corning Glass 
and the American Optical Co, com- 
b’ned to produce and polish the 103- 
inch diameter mirror which is the 
heart of this collimator, believed to bo 
the largest and most precise in the 
world. Housed in its own air condi- 
tioned building, the completed instru- 


TO 


April 1969 



ment will become a unique research 
tool for studying problems of optics 
and photography* 

» Laser Communication System. 
Still in an early phase of develop- 
ment, this system can transmit 50 
million elements of information per 
second — a capacity that equals 10 
television stations broadcasting simul- 
taneously, Its goal is 100 million ele- 
ments per second, and its prospective 
use involves interplanetary transmis- 
sions, security (because the narrow 
laser beam is difficult for hostile 
forces to ^^jam or intercept), and the 
exploitation of ' scientific advantages 
which may arise once the engineers 
are fiee of the limitations imposed by 
electronic circuitry. The laser system 
was built by the Stanford Research 
Institute using certain basic tech- 
niques developed by researchers at the 
Avionics Laboratory's Klectronic 
Technology Division — an example of 
the interplay that frequently exists 
between the laboratory and its sup- 
pliers. 

• MERA. MERA is an electroni- 
cally scanned all solid state phased 
array radar under development by 
Texas Instruments, Inc. This system 
combines the leliability advantages of 
solid state devices with the redun- 
dancy of a multi-element active an- 
tenna consisting of discrete transmit^ 
ter-receiver modules. The advantages 
of such a system include a I'apid scan 
and agile beam capability without the 
weight and high scan power required 
for conventional phased array 
antennae, 

Avionics, for those not acquainted 
with the term, has been defined as; 
* ‘technology combining concepts, air- 
borne sensors (electromagnetic and 
inertial), data processing and data 
transmission to provide decision- 
making by man and control of his 
weapons to the target.” The word was 
coined to represent a field of endeavor 
that sprang up during World War 11, 
when it was discovered that an air- 
craft without ‘round-thc-clock capa- 
bility was only a half-way effective 
weapon of war. Radar was frantically 
applied to the bomb- directing and 
fire-control functions, and electronic 
circuits were hastily developed to 
assist in navigation, aerodynamic and 
engine control, and surveillance, 
Within a few years we had created a 
new, versatile and most deadly 
weapon. 

The goal of avionics now, as then, 
is the discovery of new techniques 
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that will produce more effective Air 
Force systems and the attainment of 
component and circuit reliability es- 
sential to space age technology. Woxk 
toward these goals has led to a revo- 
lutionary merging of technical disci- 
plines, adapting such sciences as 
biology, physics, mathematics and en- 
gineering into a smoothly integrated 
entity. 

Because of its Air Force mission 
orientation, the Avicnics Laboratory 
finds itself directly engaged in the 
support of Air Force operations 
wherever hostilities break out. Today 
great emphasis is being placed on re- 
connaissance work and weapons fire 
control to aid our forces in Southeast 
Asia. 

With better than 75 percent of its 


total budget going to industries an 
to university and roaeai’ch foundatio 
organizations, the laboratory acts a 
a considerable stimulus to tlio scion 
tific community. It supports areas o 
technology beneficial to the Air Fore 
and where industry should and cai 
become proficient. 

The opposite side of the fence I 
worked also. As a technology referra 
center for numerous govcrnmcnla 
agencies like tlic Aeronautical Sys 
terns Division, the Space and Missil 
Systems Organization, the Electronii 
Systems Division, and others, the lab 
oratory furnishes technical consulia 
tion to evaluate the proposals Ihes 
agencies receive from industry am 
undertakes programs responsive t( 
tlioir technical needs. The laborator 


ANECIIOIC CHAMBER for experimental work on problems of radar echo fro« 
Air Force vehicles is checked by an engineer prior to n test, The walla of th 
chamber aro covered with spikes of rubber-like material impregnated witi 
carbon to absorb, rather than reflect, radar signals. The target in this teat 
a model of the X~15 research aircraft (on support at left), can be nicasutec 
in reflect ionics s surround ings, such as would occur in flight. 
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also acts as the focal point of the Air 
Force Systems Command for informa- 
tion in its technical areas and, in ad- 
dition, works closely with the Amy, 
Navy, National Aeronautics and 
Space Administration, Advanced Re- 
search Projects Agency, and other 
govemmental agencies in aiding de- 
velopments in these fields. 

The calibre and diversity of the lab- 
oratory's own scientific effort has le- 
peatedly proved a major advantage to 
industries grappling with Air Force 
scientific projects. Its nearly 600 
scientists, engineers, technicians and 
support personnel are organized into 
four divisions: Navigation and Guid- 
ance, Reconnaissance, Elects onic 
Technology and Electronic Warfare, 
In these divisions they are actively 
engaged in research efforts on elec- 
tronic plasmas and solid state sur- 
faces, in development piogiams of 
aerial photography, position and 
motion sensing, inertial navigation, 
Optronics, solid state microwave and 
millimeter wave electronics, large 
scale integrated circuits, avionic and 
satellite communications, electronic 
countermeasures, laser technology, 
radar, infrared and ultra-violet, and 



XPERIMENTAL CORDLESS 
B) AD SET for voice communications 
tween crewmen is demofistrated by 
Avionics Laboratory employee, Rc- 
iclng the cord with a radio link 
ies crewmen from being ‘‘tied*' to 
eir equipment The device, de- 
toped by the laboratory's Communi- 
Mons Branch, could be used where 
restricted mobility is desirable, in 
[craft, space vehicles and for com- 
inications in ground maintenance. 


a host of other programs to attack 
the many and varied avionic problems 
of the Air Force. 

Early in 1968 the laboratory 
was honored with the Air Force 
Outstanding Unit Award for 
achieving “major technological adv- 
ancements and contributions to the se- 
curity and overall scientific well-being 
of the nation.” The laboratory’s tech- 
nical manpower is in continuous 
demand to Feiwe on Air Force and 
DOD committees and study groups. 
Industry has routinely used guidance 
from the laboratory in developing its 
own independent research and devel- 
opment programs. In all of these 
fashions the Air Force Avionics Lab- 
oratory is accomplishing its mission: 
to sponsor and advance the avionics 
technology; and to be ready to fur- 
nish aid and guidance to other gov- 
ernment agencies, research centers 
and industry toward the prompt and 
cost-effective solution of the Air 
Force needs. 

Intei*e:;ted persons are invited to 
write for a free booklet, “Air Force 
Avionics Laboratory, Aerospace Elec- 
tronics Research”, which describes the 
work and organization of the labora- 
tory in detail. Address: Air Force 
Avionics Laboratory, Attn: AVO-2, 
Wright-Patterson APB, Ohio 45438, 

Industrial Security 
Courses Scheduled 
in California 

Field extensions of the Industrial 
Security Management Course have 
been scheduled for San Fx'ancisco and 
San Diego, Calif, 

The San Francisco area course will 
be held June 2-6 at the Thunderbird 
Hotel, 101 Bay shore Freeway, Mill- 
brae, Calif, The same course will be 
convened in San Diego June 9-18 at 
a site to be announced later. 

Contractors desiring reservations 
for the San Francisco course should 
send requests to Merle Basom, De- 
fense Contract Administration Serv- 
ices Region, San Francisco, 860 Mal- 
colm Road, Burlingame, Calif, 94010. 
For information call (415) 692-0300, 
ext, 222, 

Contractors interested in the San 
Diego course should contact Joseph 
C. Sullivan, Defense Contract Admin- 
istration Services Region, Los An- 
geles, 11099 S, LaCienega Blvd,, Los 
Angeles, Calif., 90046, or call (218) 
643-0192 or (213) 648-1086. 


DOD SETS JOINT 
BOARD FOR LOGISTICS 
REVIEW 

The Defense Depai’tment has estab- 
lished a Joint Logistics Review Board 
to review world-wide logistics support 
to combat forces during the Vietnam 
era, in order to identify strengths and 
weaknesses and make appropriate 
recommendations for improvement. 

Findings and recommendations of 
the board will be submitted directly 
to the Secretary of Defense and the 
Chairman of the Joint Chiefs of Staff 
by March 1, 1970. Upon completion 
of its final report, the board will bo 
dissolved unless otheinvise determined 
by the Secretary of Defense at that 
time. 

General Prank S. Besson Jr., for- 
mer Commanding General of the 
U, S. Ai’my Materiel Command, has 
been appointed the chairman of the 
board. In addition to General Besson, 
the board’s membership consists of a 
senior general or flag officer repre- 
senting each Military Semce, the 
Defense Supply Agency, and appro- 
priate representation from the Joint 
Staff of the Joint Chiefs of Staff, 

Board members assigmad are: 

• Lieutenant General Lewis L. 
Mundell, former Vice Commander, 
Air Force Logistics Command, m 
U, S, Air Force representative. 

o Lieutenant General Frederick L» 
Wieseman, recalled from retirement 
to be U, S. Marine Corps representa^ 
tive, 

• Vice Admiral (designee) Edwin 
B, Hooper, foimerly Assistant Dep- 
uty Chief of Naval Operations 
(Logistics), as U. S. Navy repre- 
sentative. 

• Lieutenant General (designee) 
Oren E. Hurlbut, formerly Command- 
ing General, U. S, Army Weapona 
Command, as U* S« Army representa- 
tive. 

• Rear Admiral John W, Bottoms, 
former Commander Officer, U, S« 
Naval Supply Center, Norfolk, Va«, 
as Defense Supply Agency repre- 
sentative. 

Representatives of the Joint Staff 
are Colonel H, T. Casey, USA, and 
Colonel John W* Hanley, USAF, The 
board will be augmented by a staff 
furnished by the Military Services, 

April 1969 


I 





APRIL 

Ocean Science & Technology Advis- 
ory Committee Annual Meeting, April 
23-24, at the West Auditorium of the 
State Department, Washington, D.C* 
Sponsor: National Security Indus- 
trial Assn. Contact: John H. Jorgen- 
son, Committee Executive, National 
Security Industrial Assn,, Suite 800, 
1030 IBth St., N.W., Washington, 
D.C. 20006, Phone (202) 296-2266. 

Army Numerical Analysis Con- 
ference, April 24'26, at Walter Reed 
Army Institute of Reseai’ch, Wash- 
ington, D.C. Sponsor: Army Research 
Office — Durham. Contact: Dr. Fran- 
cis G. Dressel, Mathematics Div,, 
Anny Research Officc-Durham, Box 
CM, Duke Station, Durham, N.C. 
27706, Phone (919) 286-2286. 

Thin Films — Structure Sensitive 
Properties Conference, April 28-May 
2, at Boston, Mass. Sponsors: Army 
Research Office — Durham and the 
National Aeronautics & Space Ad- 
ministration. Contact: Di\ Robert 
Mace, Dir., Physics Div,, Army Re- 
search Office — Durham, Box CM, 
Duke Station, Durham, N.C. 27706, 
Phone (919) 286-2286. 

Electronic Systems on the Horizon 
Advance Planning Briefing for In- 
dustry, April 29-May 1, at the Hexa- 
gon, Fort Monmouth, N.J. (Classified 
Secret), Sponsors: U.S. Army Elec- 
tronics Command and the Armed 
Forces Communications-Electronics 
Assn. Contact: Technical & Indus- 
trial Liaison Office, U.S. Army Elec- 
tronics Command, Fort Monmouth, 
NJ. 07703, Phone (201) 536-2240. 

Defense Readiness and Logistics 
Symposium, April 80, at Fort Lesley 
J. McNair, Washington, D.C, Spon- 
sors: Industrial College of the Armed 
Forces and the Defense Supply Assn. 
Contact: Capt. James K. Webster, 
USN (Ret.), Defense Supply Assn., 
1026 17th St., N.W., Washington, 
D.C. 20086, 

MAY 

American Society for Quality Con- 
trol Annual Technical Conference, 


MEETINGS AND SYMPOSIA 


May 6-7, at the Biltmore Hotel, Los 
Angeles, Calif. Sponsor: American 
Society for Quality Control. Contact: 
Robert W. Shearman, Admin. Secre- 
tary, American Society for Quality 
Control, 161 W. Wisconsin Ave., Mil- 
waukee, Wis. 63208, Phone (414) 
272-8676. 

Third Annual Military History 
Symposium, May 8-9, at the U.S. Air 
Force Academy, Colo. Sponsor; De- 
partment of History, Air Force Acad- 
emy. Contact: Lt. Col. William Gef- 
fen, Executive Dir., Military History 
Symposium, Department of History, 
U.S. Air Force Academy, Colo. 80840, 
Phone (303) 472-2316. 

American Helicopter Society Na- 
tional Forum, May 14-16, at Wash- 
ington, D.C. Contact: Harry M. 
Lounsbury, American Helicopter So- 
ciety, 141 East 44ih St., New York, 
N.Y. 10017, Phone (212) OXford 
7-5168, 

The Influence of Microelectronics 
on Management Decisions Confer- 
ence, May 27-28, at the Mayflower 
Hotel, Washington, D.C. Sponsors: 
Defense Department and the National 
Security Industrial Assn, Contact: 
Paul A. Newman, National Security 
Industrial Assn., 1030 15th St,, N.W., 
Washington, D.C. 20006, Phone (202) 
296-2266 

JUNE 

Armed Forces Communications- 
Electronics Assn, Annual Convention, 
June 3-6, at the Sheraton-Park 
Hotel, Washington, D.C. Contact: 
W. J. Baird, Armed Forces Communi- 
cations-Electronics Assn., 1725 Eye 
St., N.W., Washington, DC. 20006, 
Phone (202) 296-3033. 

Army Mathematicians Conference, 
June 11-12, at St, Louis, Mo. Spon- 
sors: Army Research Office — Durham 
and the Army Mathematics Steering 
Committee. Contact; Dr, Francis G, 
Dressel, Mathematics Div., Army Re- 
search Office — Durham, Box CM, 
Duke Station, Durham, N.C. 27706, 
Phone (919) 286-2286, Ext. 76. 

Planning Challenges of the 19708 


in Space and the Public Domain 
Meeting, June 17-20, at the Brown 
Palace Hotel, Denver, Colo. Sponsors: 
American Astronaiitic Society and 
the Operations Research Society of 
America, Contact: Dr. George W. 
Morgenthaler, General Program 
Chairman, Martin Marietta Corp., 
P,0. Box 179, Denver, Colo. 80201, 
Phone (308) 794-5211, Ext. 4657. 

Aerodynamics Problems Associated 
with Helicopters and V/STOL Air- 
craft Meeting, June 18-20, at Buffalo, 
N.Y. Sponsors: Army Aviation Ma- 
teriel Laboratories and Comell Aero- 
nautical Laboratory, Inc. Contact: 
Jolin E. Yeates, Aerodynamics Div., 
Army Aviation Mnteiiel Labora- 
tories, Port Eustis, Va. 23604, Phone 

International Shock Tube Sym- 
posium, June 23-26, at the University 
of Toronto, Canada. Sponsor; Air 
Force Office of Aerospace Research, 
Contact: M. Rogers, Air Force Office 
of Scientific Research (SREM), 1400 
Wilson Blvd., Arlington, Va. 22209, 
Phono (202) OXford 4-6568. 

Center for High Energy Forming 
Inteniational Conference, June 28- 
27, at Estes Park, Colo. Sponsor: 
Anny Materials and Mechanics Re- 
search Center. Contact: A, F. Jones, 
Associate for Technology, Army Ma- 
terials and Mechanics Research Cen- 
ter, Wate^to^vn, Maas. 02172, Phone 
(617) 926-1900, Ext. 401. 

JULY 

Environmental Effects on Antenna 
Performance Meeting, July 7-18, nt 
Boulder, Colo. Sponsors: Air Force 
Cambridge Research Laboratorioa 
and the Environmental Science Serv- 
ices Administration. Contact: Philip 
Blacksmith, Air Force Cambridge 
Research Laboratories (CRDG), L. 
G. Han scorn Field, Mass. 01780, 
Phone (617) 274-6100, Ext, 3704, 

National Seminar of the National 
Classification Management Society, 
July 22-24, at the Mayflower Hotel, 
Washington, D.C. Contact; James J< 
Bagley, Seminar Chairman, Naval 
Research Laboratory, Washington, 
D.C. 20890, Phone (202) 674-2391. 


Defense Industry Bulletin 


13 



"Truth in Negotiations" 


An Audit Task of the 
Defense Contract Audit Agency 


William B. Petty 


O ne of the most discussed aspects 
of government contracting today 
is “defective pricing/' Defective pric- 
ing clauses which are cuiTently being 
insetted into certain defense con- 
tracts are the result of Public Law 
87-6B3, commonly referred to as the 
“Truth in Negotiations" Act, The 
purpose of this article is to discuss 
Defense Depaatmenfc implementation 
of Public Law 87-653, primarily in 
terms of the responsibilities assigned 
to the Defense Contract Audit Agen- 
cy* 

Bdckgrounct 

While defective pricing is currently 
receiving widespread attention within 
Industry and Government, it is not a 
new subject. As early as 1958, the Air 
Force required certain ceitifications 
of costs by contractors, Staiting 
about 1959, the General Accounting 
Office issued a series of reports criti- 
cizing the Defense Department for 
failure to achieve sound contract 
prices in negotiated contracts. In 
1961, the Armed Services Procure- 
ment Regulation (ASPR) was 
amended to require defense contrac- 
tors to furnish cost or pricing data 
in certain circumstances, and to certi- 
fy that the data was accurate, com- 
plete and current. Despite the incor- 
poration of these requirements in the 
ASPR, the General Accounting Office 
continued to report overpricing re- 
sulting from contractors' failures to 
submit the required data, or the fail- 
ure of the Defense Department to dis- 
close that such data were defective. 
These reports were a major factor 
influencing the passage of Public Law 
87-663, effective Dec, 1, 1962. 

What was the philosophy that 
brought Public Law 


ing ? Here are a few examples : 

• There were too many instances 
in which contractors, negotiating for 
defense business, took advantage of 
favoied positions as sole source sup- 
pliers and succeeded in getting un- 
justified pilces. This was accom- 
plished by Introducing improper esti- 
mates of costs where the conU'actor 
should have known better. 

• Because of the climote in which 
many pre-award evaluations and 
negotiations are conducted, govern- 
ment personnel could not hope to 
smoke out all errors or omissions be- 
fore contract award. 

• Some mechanism was needed for 
contract adjustments where defective 
cost data resulted in unreasonable 
prices. 

• The law itself would influence 
the contractors to be more thorough, 
more accurate, more complete, and 
more current in preparing price pro- 
posals. 

Public Law 87-653 was intended 
to give the Govemment a legal right 
to adjust the contract price, where 
the contract price was based on inac- 
curate, incomplete, or noncurrent cost 
or pricing data. It is important to 
note that Congress deemed it neces- 
sary to put the full force and effect 
of law behind pricing requirements, 
even though the provisions of the law 
were already substantially covered in 
the ASPR. 

After enactment of the law, the 
ASPR was amended to conform to 
statutory provisions. However, there 
was a gap in the ASPR coverage in 
that no particular agency or activity 
in defense procurement was given di- 
rect responsibility for conducting a 
speciftc and deflnite program for aa- 

dng compliance with the law. For 


example, contract administration peo- 
ple were knowledgeable about tliC 
law, but they had no good way to flwl 
out whether contractors were observ- 
ing it. Contract auditors had been in- 
structed to report instances of defec- 
tive pricing which came to their nt- 
tention as they went about their regu- 
lar audit work. However, relnllvoly 
few instances of clefoclivo pricing 
were brought to the contracting offi- 
cers' attention so tliat they could deal 
with them. 
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The General Accounting* Office 
meanwhile continued to audit in 
this area and, late in 1966, issued 
a report which recommended, among 
other things, that the Defense Con- 
tract Audit Agency (DC A A) should 
be required to establish a formal pro- 
gram for conducting defective pricing 
reviews. The Defense Department 
adopted this recommendation and 
DCAA was delegated this responsi- 
bility. 

One can readily recognize the dif- 
ficulties inherent in this entire pro- 
gram. The real question is whether 
a contractor, who provides cost or 
pricing data and executes a pricing 
certificate, has made known to the 
contracting officer-^at the proper 
time in the negotiation and contract- 
ing process — all matters then known 
to him which influence the contract 
price. Who knew what, at exactly 
what time, is not easily deteimiined. 
It is very difficult, in many circum- 
stances, for the Government to prove 
defective pricing, even if it does 
exist; and it is equally difficult for 
a contractor to defend himself against 
it for exactly the same reasons. 

DCAA Responsibilities 

By DCAA Regulation 7640.6, is- 
sued March 1966, the Defense Con- 
tract Audit Agency formally estab- 
lished a progi’am for regularly sched- 
uled post-award reviews of selected 
contracts, to determine compliance 
with Public Law 87-663. A copy of 
this regulation was published in the 
Congressional Record and in various 
information media to which contrac- 
tors subscribe. 

The regulation states that ^*the 
objective of a defective pricing 
review consists of a factual de- 
termination that all information or 
data available to the contractor was 
either properly or improperly re- 
flected, by cost element, in the con- 
tractoris proposal.” To meet this ob- 
jective, DCAA^a responsibility is to 
select contracts for review, make the 
examinations, reach a conclusion 
about whether defective pricing ex- 
ists, and prepare a report to the 
cognizant contracting officer, The con- 
tracting officer is responsible for de- 
ciding whether defective pricing ex- 
ists, and then for dealing with the 
contractor to obtain appropriate con- 
tract adjustments. 

There are several considerations 
that DCAA auditors recognize in con- 


ducting defective pricing reviews: 
® That tlie purpose of the review 
is to determine whether there has or 
has not been compliance by the con- 
tactor with the Public Law 87-663 
— ^no more and no less. 

® That an audit is being conducted, 
not an investigation. 

« That the chronology of events is 
extremely important — “what” hap- 
pened “when” is often the real ques- 
tion, 

• That any findings and recommen- 
dations must be well founded and 
provable. The burden of proof Is on 
the Government. 

Throughout the agency, we recog- 
nize that all contracts with defective 
pricing clauses cannot possibly he ex- 
amined, Therefore, a program has 
been developed for selecting contracts 
for review to ensure that DCAA is 
adequately accomplishing its portion 
of the total DOD responsibility under 
the law, In selecting these contracts, 
we are strongly infill onced by the con- 
fidence — or lack of confidence — ^wc 
have in the reliability of contractor's 
proposals, based on our past experi- 
ence. 

Progress In Program Performance 

The fiscal year that ended June 30, 
19C8, is the first year which could be 
considered representative of our 
progress in performing defective 
pricing reviews. During that year we 
examined, for defective pricing pur- 
poses, 682 contracts and subcontracts, 
with a total contract value of about 
$3.8 billion, Of this numbex*, wo found 
104 contracts whore there wore indi- 
cations of inaccurate, incomplolo, or 
noncurrent pricing data, Wo I'ecom- 
mended contract adjustments of $18.6 
million. 

Since DCAA was organized in July 
1D66, we have made defective piucing 
reviews on 963 contracts with a total 
value of about $9 billion, and have 
identified 146 in which the coat or 
pricing data appears to have been de- 
fective, recommending about $82 mil- 
lion in contract acljuatmoxxtB, How- 
evei*, we cannot assess the true sav- 
ings to the Government as the result 
of our Avork at this point in time. 

After we release an audit x^opoii in 
which contract adjustments are rec- 
ommended, the contracting officer 
then enters into discussions with the 
contractor. These discussions, and a 
final decision about what should be 
done, are often time consuming. 


Therefore, the final outcome of all re- 
ports which we have issued is not 
known. Information that is available 
indicates that where settlements have 
been reached, out of $6,8 million 
which we have proposed, contracting 
officers have made contract adjust- 
ments of $4.7 million, with net final 
savings of $2.7 million. 

It should be recognized that many 
of the contracts which we have re- 
viewed as of this point in time were 
awarded in 1965 and 1966. Since that 
time, DOD has made a very strenuous 
effort to cause contractors to improve 
the quality of cost and pricing data 
which tlicy submit. It is entirely pos- 
sible, if these efforts arc productive, 
that WG will, in the future, identify 
fewer* instances of defective data In 
relation to the total number of con- 
tracts examined. 

There should also bo an improve- 
ment in the quality of cost and pric- 
ing data as a result of the DOD pro- 
gram for survey and evaluation of 
contractor estimating methods and 
procedures. This program is also the 
rosponBibility of the Dofense Conh*act 
Audit Agency. As of Dec. 31, 1968, we 
have surveyed and reported on more 
than 200 estimating systems. Wo be- 
lieve this program has boon quite pro- 
ductive in Influencing contractors to 
more painstakingly prepare their 
pi'ice proposals, and to prepare them 
in an environment whore bolter inter- 
nal and managerial control is brought 
to bear, 

What Is and What Is Not 
Defective Pricing? 

The questions could bo asked, 
**What is defective pricing?” and 
^“Whut is not defective pricing?” I 
cannot give n comiiletc and all In- 
cluaivo answer to either question, but 
experience may bo of some help, 

Circumstances that are not defective 
pricings 

Illustrations of clrcum stances 
which will 710 in and of themselves, 
support findings of defective pricing 
are: 

• Subsequent to the award of the 
conti'act, a significant difference Is 
noticed between proposed coats and 
experienced costs. 

• After completion of the contract, 
it is found that the profit act\ially 
realised on the contract was higher 
than profit contemplated at tho time 
of negotiation. 
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o Subsequent to the completion, of 
the contract, it tums out that con- 
tingency provisions proposed to and 
accepted by the contracting officer did 
not materialize, 

® The original proposal disclosed 
facts as to historical costs, but pro- 
jected that costs for the future would 
be higher j and such projections ac- 
cepted by the contracting officer did 
not materialize. 

® Estimates (or judgment) con- 
tained in the original proposal tumed 
out to he wi’ong, e,g., labor produc- 
tivity was higher than anticipated; 
or actual cost of an item of matei'ial 
was less than proposed, due to such 
conditions as changes in market con- 
ditions or an advantageous buy. 

Ch'cumstauces that indicate defective 
pricing. 

Conversely, the following illustrate 
circumstances which may be the basis 
for findings of defective pricing j 

• Subsequent to submission of the 
original proposal but prior to agree- 
ment on price, firm quotations are re- 
ceived or purchase orders are 
awarded at prices significantly less 
than those indicated in the original 
proposal. This infonnation was not 
disclosed to the contracting officer, 

• The original proposal was sup- 
ported in part by a ^'priced out” bill 
of material which, subsequent to 
agreement on price, was found by the 
Government to have been overstated 
because the costing data used were 
obsolete. For example, finn quotations 
received from suppliers, piior to 
agreement on pidce, bid prices sub- 
stantially less than purchase order 
prices from a prior contract which 
had been used to ”price out” the bill 
of material, 

® The original proposal contained 
a "make or buy” plan stating which 
paHs or components were to be 
bought and which were to be made in- 
house; however, prior to agreement 
on price, the ”make or buy” plan was 
changed in a manner which resulted 
in incuri'ence of significantly leas 
costs. Such a change was evidenced 
by a series of plant work orders, pro- 
viding for in-house manufacture of 
a number of parts and components 
that had been Identified as ”buy” 
items in the original ”make or buy” 
plan. These data were not disclosed 
to the contracting officer, 

® The Iflbnv 


tract for an item that was similar, 
but not identical, to the item to be 
contracted for; however, prior to 
agreement on price, a complete time 
and motion study for the item was 
lierformed which demonstrated that 
the labor estimate was overstated. 
Those data were not disclosed to the 
contracting officer. 

® Tlie original proj)osal was based, 
in part, on the continued use of man- 
ufacturing processes and machinery 
utilized in tlie past; however, prior 
to agreement on price, a management 
decision was made to acquire new 
equipment and use new px’ocesses (to 
be used during the period of the con- 
tract), This decision was evidenced 
by the minutes of a board of directors 
meeting, fixed asset appropriations, 
and requests for quotations sent to 
suppliers for this new equipment. 
This decision was not disclosed to the 
contracting officer, 

® The original proposal contained 
an estimate for overhead and general 
and administrative costs, based upon 
the overhead and general and admin- 
istrative rates for the prior fiscal 
year; however, before agreement on 
price, the company's budgets for fu- 
ture production, sales, etc., approved 
by top management, indicated a siz- 
able increase in volume, resulting in 
significant reductions in overhead and 
general and administrative rates. The 
data in these budgets were not dis- 
closed to the contracting officer. 

In summary, we find defective data 
in all major areas of cost. It is not 
confined to the material costs but 
runs the range of material, overhead, 
labor rates, failure to use past ex- 
perience, make versus buy, duplicate 
charges, and subcontracting. 

Living With the law 

How can contractors ”live with” 
the law? Some key points for con- 
sideration by contractors are offered: 

• Develop, fox'malize and use an es- 
timating system to assure that cost 
data is prepared and submitted in a 
controlled environment, 

• Speed up internal information 
flow to assure that all elements of the 
organization, which need knowledge 
of a subject at a particular point in 
time, have such knowledge. 

• Be as certain as humanly possi- 
ble that cost and pricing data sub- 
mitted are accurate, complete and 
cun*ent. Remember that the language 
of the law provides for adjustment 


”to exclude any significant suma by 
which it may be determined , , . that 
... the price was increased because 
the contractor . . . furnished cost or 
pricing data which , . . was inac- 
curate, incomplete, or noncun-ent.'* 
[Emphasis added,] 

® Give more effort to compliance, 
and less effort to fighting the facta. 
® Recognize that a govenimonl 
contractor deals with the public, and 
not with just any customer. Operat- 
ing under a government contract will 
not be a business-as-usual environ- 
ment. 

® Be content with a reaaotiable 
profit for the work done. 

® Be sure that complete discloaurc 
is made to the contracting officer or 
his representatives of all matters 
known to the organization which 
have a bearing or infiuence on antici- 
pated contractual costs. 

Administration of the law 

Contractors should keep two things 
in mind in dealing with DCAA audi- 
tors under this program. 

First, the Congress has felt the 
need for and has enacted this law. 
DCAA has the responsibility, dele- 
gated by the Defense Deparlmoidj to 
assist in the administration and im- 
plementation of the law. To moot this 
responsibility, our objective is to pep 
form this effort in such a manner 
tliat both the public and the contrac- 
tors will receive fair and equitable 
treatment. 

Second, in accomplishing its re- 
sponsibility, DCAA*s solo function is 
to perfoim defective pricing reviews 
and report findings to the contracting 
officers, who will consider our reports 
and decide if contract adjustiUDTils 
are in order. 

How Public Law 87^6B3 affects a 
contractor is much more in his own 
hands than in the hands of the gov- 
ernment people who administer the 
law. This is not an impossible or even 
an unreasonable law to obseiwo. The 
law seeks to assure one thing — "truth 
in negotiations,” so that the contract- 
ing parties may be fully knowledge- 
able about significant matters which 
affect the price when they meet to 
negotiate. If contractors do the kind 
of job they should in estimating 
prices and identifying the data they 
used, and if they make full disclosure 
of all significant matters to the con- 
tracting officers, there should be few 
instances where a contract adjust- 
ment is necessary. 
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DEPARTMENT OF DEFENSE 

The following- key appointments, 
■eappointments and nominations have 
een made in the Oflice of the Secre- 
ary of Defense: 

Dr» John R Foster Jr, has re- 
amed his position as Dir., Defense 
Research & Engineering. VAdm. Vin- 
ent P* de Poix, USN, has been ap- 
pointed as Dep, Dir. (Administration 
ivaluation and Management). 

Robert F.^ Froehike has succeeded 
olis Horwitz as Asst. Secretary of 
'efense (Administration), Mr. 
’roehlke was swom in Jan. 30. David 
>. Cooke is serving as Acting Prin- 
pal Dep. Asst, Secretary. 

Robert C. Moot has been reap- 
)inted as Asst. Secretary of Defense 
Uomptrollor). No changes have been 
ade of key ofTicials in his office, 

Barry J, Shill it o was swom in as 
le new Asst, Soeretaiy of Defense 
Installations & Logistics) Feb. 1. He 
iccecds Tliomas D, Morris, 

G, Warren Nutter has replaced 
aul C, Warlike as Asst, Secretary 
Defense (Intemational Secuiity 
(fairs)* 

Robert T. Kelley has succeeded 
If red B. Fitt as Asst. Secretary of 
efense (Manpower & Reserve Af- 
irs). VAdm, William P. Mack, 
SN, will seiwe as his Dep. Asst. 
:crQtary replacing Lt. Gen. J. B. 
import, USA. 

Daniel Z, Heiikin is serving as Act- 
Asst. Secretary of Defense (Pub- 
Affairs). He replaces Phil G, 
)ulding. Mr. Henldn served as Dep, 
st, Secretary under Mr, Goulding, 
chard G, Capen Jr, and Jerry W. 
dedheim have been designated as 
r, Henkin's deputies, 

Dr. Ivan Selin is seiwing as Acting 
st. Secretary of Defense (Systems 
lalysls). He replaces Alain Enthov- 
. Dr. Selin joined the Defense De- 
rtment in 1965 and has bpon poi»v- 
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Headquarters Allied Powers Europe. 
Gen, Parker retired Feb. 1, 

Capt. Robert R. Campbell, USN, 
has been assigned to command the 
Defense Contract Administration 
Services, Region, Boston, Mass, 

Col. James T. Jones, USAP, and 
Col. Philip C. McMullen, USAP, have 
been assigned to the Defense Atomic 
Support Agency, Sandia Base, N.M. 
Col. Jones is the new Dir. of Test 
Operations. Col McMullen will seiwe 
as Dep. Dir. of Test Command, 

Col, Stewart C. Meyer, USA 
(brigadier general designate) is now 
serving as assistant to the Dep, Dir., 
Defense Research and Engineering 
(Tactical Warfare Programs). 

DEPARTMENT OF THE ARMY 

Secretary of Defense Laird has an- 
nounced three nominations for posi- 
tions in the Department of the Army, 
They are: Thaddeiis R. Beal for as- 
signment as Under Secretary of the 
Army; William K. Brehm to continue 
as Asst. Secretary of the Army 
(Manpower & Reseiwe Affairs); and 
Eugene M. Becker for reappointment 
as Asst, Secretary of the Army (Fi- 
nancial Management), 

Lt. Gen. Ferdinand J. Chesnrek 
has been named to replace Gen, 
Frank S. Besson Jx% as Commanding 
General, Army Materiel Command. 
He was promoted to four-star rank 
with the assignment, Gen, Chesarek 
is a native of Calumet, Mich., where 
he was horn Feb. 18, 1914, He was 
graduated from West Point in 1938. 
He served as Comptroller of the 
Army from August 1966 to August 
1967 and seiwed as Asst. Vice Chief 
of Staff, U,S. Army before assign- 
ment as head of the Army Materiel 
Command. 

Gen. Besson has been reassigned to 
duty as Chairman, DOD Joint Logis- 
tics Review Board, 

Maj. Gen. William E. DePuy has 
assigned to replace Gen, Chesa- 
Asst. Vice Chief of Staff, U.S. 

J. Lang, has 


been selected to be Commander, Jlill- 
tary Traffic Management & Terminal 
Sei’vice (MTMTS). He replaces Maj. 
Gen. John J. Lane, who has retired. 

Maj. Gen. David P. Gibbs has 
been recalled from retirement as an 
adviser and consultant to the U*S, 
program-project manager for the 
Mallard Project. 

Dr. William L. Archer has been ap- 
pointed Scientific Advisor to the Com- 
manding General of the Institute of 
Land Combat, an element of Army 
Combat Developments Command, 
Porf Belvoir, Va. 

Dr. Russell D. Shelton has suc- 
ceeded Dr. Edward K. Kaprelinn as 
Technical Dir., Army Limited' War 
Laboratory, Aberdeen Pi'ovlng 
Ground, Md. 

William B. Taylor has been selected 
as Technical Dir., Army Mobility 
Equipment Research and Develop- 
ment Center, Fort Belvoir, Va, 

Army Combat Developments Com- 
mand, Port Belvoir, Va., announces 
the assignment of Col. Arthur S, Hy- 
man as Dir. of Organization. 

Col, Cornelius J. Molloy Jr, is the 
new Dir. of Infantry Materiel Test- 
ing at the Army Test and Bvalimtion 
Command, Aberdeen Proving Ground, 
Md. 

Col, William G. Stewart became the 
District Engineer, Army Corps of 
Engineers at Chicago, 111., in Mai'ch. 

Lt. Ool. Ralph A. Barker has been 
assigned to the Army Strategic Com- 
munications Command, East Const 
Telecommunications Center, as Com- 
manding Officer, 

Lt. Col. Philip A. Woolaver is now 
serving as Dep. Commander, Aimy 
Mobility Equipment Research and 
Development Center, Forf Belvoir, 
Va. 

DEPARTMENT OF THE NAVY 

Secretary of Defense Melvin R. 
Laird has announced five nominations 
for positions in the Department of 
the Navy. They are: John W, War- 
ner to be Under Secretary of the 
Navy; Frank Sanders to be Assfr. 
Secretary of the Navy (Installations 
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& Logistics); James D. Hittle as 
Asst. Secretary of the Navy (Man- 
power & Reserve Affairs) ; Robert A. 
Frosch to continue as Asst, Secretary 
of the Navy (Research & Develop- 
ment); and Charles A. Bowsher to 
continue as Asst. Secretary of the 
Navy (Financial Management). 

Two new assignments have been 
made in the Office of the Chief of 
Naval Operations. RAdm. William N» 
Leonard will seiwe as Asst, Dep. 
Chief of Naval Operations (Develop- 
ment). Capt, Robert B. Baldwin 
(rear admiral selectee) is the new 
Dir., Aviation Program Div, 

RAdnn George M» Davis Jr. (Medi- 
cal Corps) has been selected as Chief 
of the Bureau of Medicine and Sur- 
geon General of the Navy. 

Capt. Max 11. Allen has been as- 
signed duty as Commanding Officer, 
Naval Public Worhs Center, Great 
Lakes, 111. 

Capt. Don E. Hihn has been selected 
as Commanding Officer, Naval Weap- 
ons Station, Charleston, S.C. 

Capt, Daniel M. Karcher will seiwe 
as the new Project Manager, Navy 
Logistics Infoimiation System Proj- 
ect, Naval Material Command. 

Capt. Donald H. Korn has been 
named as the new Commanding Offi- 
cer of the Portsmouth, N.IL, Naval 
Shipyard. 

DEPARTMENT OF THE 
AIR FORCE 

The Secretary of Defense has an- 
nounced three nominations for posi- 
tions in the Office of the Secretary of 
the Air Force, They aroi John L. 
McLucas, to be Under Secretary of 
the Air Force; Curtis W. Tarr, to be 
Asst. Secretary of the Air Force 
(Manpower & Reserve Affairs); and 
Grant L. Hansen, to be Asst. Secre- 
tary of the Air Force (Research & 
Development). 

Gen. Joseph R, Holzapple has been 
assigned the Commancler-in- Chief, 
U.S. Air Forces in Europe, and Com- 
mander, Fourth Allied Tactical Air 
Force. Gen. Holzapple was promoted 
to the rank of general with the as- 
signment. 

Also announced was the assignment 
of Lt, Gen. Marvin L. McNickle as 
Dep. Chief of Staff (Research and 
Development), Hq,, USAP, 

The following named brigadier 
generals have been nominated for ap- 
pointment to the grade of major 
general; 
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Clifford J. Kroiiauer Jr., Commander, 
Air Force Western Test Range, Van- 
denberg AFB, Calif.; Russell K. 
Pierce Jr,, Commander, Air Weather 
Service, Military Airlift Command, 
Scott AFB, 111.; Franklin A. Nichols, 
Commander, Ground Electronics En- 
gineering Installation Agency, Grif- 
fiss AFB, N.Y.; Paul R* Stoiiey, Vice 
Commander, Air Force Communica- 
tions Service, Scott AFB, IlL; Ken- 
neth W. Schultz, Dep. for Minuteman, 
Space & Missile System Organiza- 
tion, Norton APB, Calif.; William F. 
Pitts, Dep. Dir. of Budget, Office of 
Air Force Comptroller, Hq., USAF; 
Louis L. Wilson Jr., Vice Gominandor, 
Space & Missile Systems Organiza- 
tion, Los Angeles, Calif.; Felix M. 
Rogers, Dep. Chief of Staff (Develop- 
ment Plans), Hq., APSC, Andrews 
APB, Washington, D.C.; and William 
W* Suavely, Vico Commander, Okla- 
homa City Air Materiel Ai*ea, Tinker 
AFB, Okla. 

The following named colonels have 
been nominated for appointment to 
the grade of brigadier general : 

James O. Prankosky, Dep. Dir,, 
Strategic & Defense Forces, Office of 
Dep, Chief of Staff, Research & De- 
velopment, Hq., USAP; Jcaaiip D. 
Lowe, Commander, Air Force Satel- 
lite Control Facility, Lob Angeles, 
Calif.; Vernon R, Turner, Command- 
er, Air Force Data Systems Design 
Center, Bolling AFB, Washington, 
D.C.; Thomas P. Coleman, Public 
Affairs Officer, Pacific Command; 
Peter R. DcLongn, Chief, Logistics 
Operations Div,, Office of Dep. Chief 
of Staff, Systems & LogisUcs, Hq., 
USAP; Charles I. Bennett Jr., Exec- 
utive to Chief of Staff, Hq., USAF; 
James R. Pugh Jr., Chief, Procure- 
ment & Production Div., P-111 Sys- 
tem Program Office, Wright Patter- 
son APB, Ohio; Brian S. Gunderson, 
Exec. Asst, to the Secretary of the 
Air Force; Geoffrey Clieadle, Exec, 
to Commander, APSC, Andrews 
AFB, Washington, D.G.; Floyd H. 
Trogdon, Vico Commander, Electronic 
Systems Div., APSC, L. (1, Hanscom 
Field, Mass.; Harold H. Collins, 
Chief, Aerospace Systems Div., Office 
of Dep. Chief of Staff, Research & 
Development, Hq,, USAP; Benjamin 
N. Beilis, Dep. for Recon,, Aeronauti- 
cal Systems Div., APSC, Wright-Pat- 
terson APB, Ohio; Lew Allen Jr., Dep. 
Dir., Advanced Plans, Directorate of 
Special Projects, Office of the Secre- 
tary of the Air Force; Billie J* 
McGarvey, Dep. Chief of Staff (CivU 


Engineering), APLC, Wrighi-Pat- 
terson AFB, Ohio. 

Two assignments have been listed 
by Hq., USAP: CoL William D, 
Hatcher as Asst. Dir., of Information 
and CoL Henry B. Stclllng, Jr* as 
Asst. Dep. Dir for Advanced Devel- 
opment, with duty station at the 
Directorate of Special Projects, Los 
Angeles, Calif. 

Assignments to key positions with- 
in the Air Force Systems Command 
are: 

CoL William K. Bailey, Dir, of Devel- 
opment Engineering, Air Force Con- 
tract Managomeiit Div., Los Angeles, 
Galir.; CoL Arthur W, Banister, 
Cliief, Systems Engineering Satellite 
Control Facility, Los Angeles, Calif,; 
CoL William D. Baxter, Dir., Mission 
Module, Space & Missile Systems Or- 
ganization, Los Angeles, Calif.; CoL 
Joseph M. Dubois, Chief, Propulsion 
Subsystems Div., Aeronautical Sys- 
tems Div., Wright-Patterson APB, 
Ohio; CoL Gonzalo Fcrnnmlcz, Dep. 
Dir., Test Ops, Manned Orbiting Lab, 
Space & Missile Systems Organiza- 
tion, Los Angelos, Calif.; Col. John 
U. Hansen, Dir., Development Engi- 
neering, Aeronautical Systems Dtv., 
Wright- Pal tors on APB, Ohio; CoL 
IVIiltou S. Jones, Chief, Aircraft & 
Missile Test Div., Armtunonl De- 
velopment & Test (ienter, EgUn AFB, 
Fla.; CoL Robert T. Marsh, Asst. 
Dep, for Recon,, Aeronautical Sys- 
tems Div., Wrighl-Pattorson AFB, 
Ohio; Col. Floyd IL Mason, DIr<, 
Engineering Standards, Aeronautical 
Systems Div., Wright-Pattorson 
APB, Ohio; CoL Richard L. Miner, 
Dep. Systems Prog. Dir., Advanced 
Manned Strategic Aircraft, Aero- 
nautical Systems Div., Wiight-Pat- 
ter&on AFB, Ohio. 

The following assignments to key 
positions have been maclo by the Air 
Force Logistics Command; 

Maj. Gen. William IL Reddell, Vice 
Commander, San AiRonlo Air Mate- 
riel Area, Kelly AFB, Tex.; CoL Ed- 
ward J. Bartlett, Chief, Commodities 
Procurement Div., Sacramento Air 
Materiel Area, McClellan AFB, 
Calif.; CoL Bruce E. Mills, Chief, Re- 
search Div., Advanced Logistics Sys- 
tems Center, Wright-Patterson APB, 
Ohio; CoL Charles Y. SchiiU»; Jr., 
Vice Commander, Ground Electron IcB 
Engineering Installation Agency, 
Grlffiss AFB, N.Y.; and CoL Milton 
Stamatis Jr,, Dir., Procurement Man- 
agement, Hq., AFLC, Wrlght-Pattor- 
son. AFB, Ohio, 
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Americas Largest Food Operation 


Feeding the Troops 

Herbert W. McCarthy 


F rom foragfinj? to frooxe- dried foods 
is a long* .‘ilop, but this has been 
the progress of military feeding over 
the yeai's. 

In 1Y75, when Congress proscribed 
tho first ration, among other items 
included were such necessities as 
candles (for guards), soft soap (or 
hard soap), and spinice beer or cider 
(molasses could bo substituted), no 
ono would dare to imagine that sor- 
vi comen in future combat operations 
would bo oating hoi meals regularly. 
Yet this has been tho ti’ond over the 
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years until, in Vietnam, over 90 per- 
cent of the meals seiwed to our 
personnel are hot meals consisting of 
tho same food items that are seiwed 
in garrison situations. 

Ecirly History of Military 
Food Service 

In 1794, Congi’ess saw the need for 
prescribing a differ cat ration for the 
Navy from that which it has speci- 
fied for the Amy 19 years earlier. 
The Navy was given different items 
in consideration of the varied cir- 
cumstances under which sailors would 
be fed, Also some thought was given 
to the necessity for preventing ship- 
board illnesses which were common 
among seafaring men at that time. 
Thus, the Military Services started 
along separate paths in developing 
food service programs for their mem- 
bers. This basic difference among the 
Seiwices was continued when, in 
1947, the Air Force Iwcame a 
separate Service but kept the Army 
ration. However, in reality, while the 
differences between the Seiwices con- 
tinued, the reasons for the differences 
began to disappear. As more 
sophisticated ships were built, the 
equipment designed for shipboard use 
became more ' comparable to the 
equipment found in land installations. 
Improvements in packaging and 
preservation methods made a wider 
variety of food available for use on 
board ships and on the ground. 
Technological improvements made It 
possible for military feeding to more 
closely resemble commercial feeding. 
Finally, the similarities between the 
Services became more apparent than 
any previous differences. Thus it was 
no surprise when, in 1966, the 
Logistics Management Institute rec- 
ommended to the Secretary of De- 


fense that he establish a focal point 
for food aeiwice matters within hla 
office, 

DOD Directorate for Food Service 
Created 

Fonner Secretaiy McNamara cs- 
tab li shed a Directorate for Food Ser- 
vice within the OfBce of the 
Assistant SecretaiT of Defense 
(Installations and logistics) in July 
1966. The mission assigned to the 
directorate was to develop a uniform 
food seiwice program for all of the 
Military Services and to improve that 
program wherever technological 
changes made it possible, To insure 
a full knowledge of all current pro- 
grams and to provide for participa- 
tion by all Seiwices in development 
of a single program, the directorate 
was staffed with one officer from 
each of the four Militaiy Services 
and one civilian. Captain James A, 
Warren, USN, was appointed dircctci 
and continues to serve in that 
capacity. 

After the initial staffing ^vas 
completed, joint Service task groups 
were formed to study all areas ol 
food service and make reconiincnda 
tions for improvement and standard 
ization among the Services, Tho tasl 
group efforts were completed in tL 
summer of 1967, and their rccorm 
mendations began to take on Uf 
almost immediately. 

Single Allowance for All Services 

While the task groups were a 
work, the directorate developed ^ 
uniform food allowance for enliate 
members of all of the Military Sei 
vices. Basically, this allows al 
servicemen the some daily monelar 
value of fobd regardless of thei 


'fo' ji^- 


1 


Aorll IW' 



parent Service, Thus the basic differ- 
ence between the Seiwices was over- 
come. 

Uniform Food Service Progrom 

The next step was to develop a set 
of standax'ds and objectives for this 
new program. This gave birth to 
what is now known as the Depart- 
ment of Defense Uniform Pood Ser- 
vice Program. Standards set forth in 
this program show that DOD has 
begun to make its program more 
comparable to that of private in- 
dustry. The standards call for: 

o Development and use of standard 
menus supported by standard recipes. 

® Cafeteria-style feeding using 
salad bars, bulk beverage dispensers, 
a la carte breakfasts, and optional 
short-order meals, wherever practi- 
cable. The preferred dinnerware is 
either comp artmen ted trays or plate 
service, whichever is more practical 
under local conditions. 

• Dining facility decor consistent 
with that found in first-class com- 
mercial cafeterias, 

• Pood service personnel engaged 
in the preparation and serving of 
food to be neatly attired in appro- 
priate food semcG unifoiTn, 

• Formal training in food service 
management and operations for food 
service management personnel and 
structured on-the-job training (OJT) 
for all personnel not receiving 
formal training, with OJT assistance 
to be provided by Pood Management 
Teams. 

• Common food service accounting 
and reporting procedures throughout 
DOD, 

Food Planning Board 

With these six standards set as the 
minimum requirements for military 
feeding, then came the problem of 
implementation. Starting with the 
basic item in the program — food — the 
Department of Defense Pood Plan- 
ning Board was established, chaired 
by the Director for Pood Seiwice. 
The board provides uniform recipes 
and menus for the Defense Depart- 
ment. Using the new Armed Forces 
Recipe Service, the board has spent 
the last six months testing a standard 
42-day cycle menu at selected in- 
stallations throughout the United 
States. All Services participated in 
the test and are currently evaulating 
the results. 

Two committees have been estab- 


lished under the board. The Aimed 
Forces Recipe Service Committee, 
headed by the Navy, has developed 
a single recipe service for use in all 
military feeding. This recipe service 
was published in February 1968. The 
committee retains responsibility for 
maintaining the recipe service ami 
making changes to it. The Product 
Evaluation Committee, chaired by tlie 
Aimy, is responsible for the intro- 
duction of new products into the 
DOD Food Service Program. 

Single Contact for New Products 

Now there is one point of contact 
through which a pi'oduct can be placed 
into the feeding program of all of the 
Military Services — the Armed Forces 
Product Evaluation Committee. This 
eliminates the need for vendors to 
contact each Seiwice individually to 
introduce a new product. Food items 
brought into the program can be 
placed into recipes foi* use by all 
Services through the efforts of the 
Armed Forces Recipe Seiwice Com- 
mittee. Not only does this aiTange- 
ment aid industry representatives 
seeking to present their products for 
DOD use, but suggestions from units 
in the field are also fo warded to the 
appropriate committee for action. 


At this point it is well to note that 
the Surgeon General of the Aimy 
was assigned the responsibility for 
developing nutritional standards to bo 
utilized by the DOD Food Planning 
Board in planning menus and recipes. 
The nutritional standards have been 
spelled out and are included in the 
menu just tested. 

Facilities and Equipment 

In conjunction with the establish- 
ment of a food planning board, it was 
also deemed appropriate to set up a 
joint Seiwice board to develop stan- 
dard designs for dining halls and 
other food service facilities, and to 
prepare a food service equipment 
catalog and operation manual. One 
function of the DOD Food Service 
Facility and Equipment Planning 
Board is to maintain liaison with 
industry food service research and 
development activities to insure that 
all modern food service technological 
advances are considered for inc.Qrp or- 
ation in the DOD Food Service 
Program. 

Contractual Food Service 

As a part of the overall DOD effort 
to eliminate military personnel where 



SERVING LINE in a typical military dining hall. The goal of military food 
service operations world-wide is nutritious and delicious, attractively prepared 
and served food. This dining hall la at Kelly AFB, Tex. 
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no military need exists, the Military 
Services have been directed to review 
all food service positions and deter- 
mine those which meet certain speci- 
fied requirements for military staff- 
ing, Those positions which do not 
meet these requirements are subject 
to civilian staffing either through di- 
rect hire (Civil Seiwice employees) 
or by the use of conti'actor services. 

In connection with the possible ex- 
pansion of contractor-operated food 
service, current conti*act specifica- 
tions and procedures are being re- 
vioAved with an eye toward attracting 
more food soiwice contractors into 
active participation in tlie BOD Food 
Service Program, 

Personnel Training 

In spite of the increasing trend 
toward civil iani^ati on of the program, 
large numbers of military personnel 
will always be needed in food service. 
These personnel must be well trained, 
not only as cooks and bakers, but as 
food service managers. During the 
past year the Amy and Air Force 
initiated use of Food Management 
Teams composed of senior food ser- 
vice specialists. Like the Navy and 
Marine Corps teams Avliich have been 
active for several years, the Amy 


and Air Force specialists visit ac- 
tivities to assist in on-the-job train- 
ing, and to give advice and guidance 
to aid local personnel in improving 
food service at the local level. 

In addition to the field efforts, tlie 
Military Services ai^e jointly develop- 
ing programs of instruction and 
curricula to provide for improved 
fomal training in common areas of 
food service. Instruction peculiar to 
the needs of one Service will be 
carried out by the Service concerned. 

Resectrch and Development 

Another area of interest is that of 
research and development as it 
relates to food items, packaging, 
equipment, systems, and related 
functions. The Department of the 
Army has been given this responsi- 
bility for the entire Defense Depart- 
ment. The Amy has assigned this 
function to the U. S. Army Natick 
Laboi^atories at Natick, Mass, 

Personnel at Natick Laboratories 
are now engaged in the development 
of a long-range research and develop- 
ment program in support of the DOD 
Food Service Program. This effort is 
two-pronged; it will treat both hold 
and garrison feeding, There is no 
question that the broad experience of 






Natick Laboratories in support o 
earlier food programs will be a sul 
stantial asset to the overall improv< 
ment effort. For example, a nei 
field feeding concept called SPEEl 
is now in the field evaluation phas 
at Natick. 

SPEED is an acronym for ‘‘Sul 
sistence Prepared by Electronic Br 
ergy Diffusion,** but more aptl 
applies to its basic purpose which j 
to set up and feed a company-siz 
Unit in a short period of tiim 
Equipped with two microwave ovens 
the unit can cook 100 pounds o 
roast beef in just one hour, compare 
with tlie conventional three and om 
half hours. An ovenload of bread ca 
|)e baked in 9 minutes, as opposed t 
25 in a regular oven. The SPEEl 
unit is completely self-contained i 
a 12-by-7-by-8-foot pod which can b 
carried in the bed of a 2^ -to: 
truck or towed on its own transporte 
wheels. For rapid delivery, the unt 
can be airlifted by helicopter. Th 
introduction of this type of unit Int 
fielid feeding situations may be th 
answer to combat feeding problem 
of today. 

Looking to the future we recogniz 
that improving the kitchen is no 
enough. Food items being served mus 
change, labor requirements must b 
held to a minimum, and technlca 
skill requirements must be lowercx 
in order to feed more people on i 
world- wide basis. Private industr; 
needs to become a partner in thl. 
future planning. 

Industry Participation 

Support is currently being givei 
to the DOD program by indnstrla 
organizations such as the Nationa 
Restaurant Association, the Nation a 
Security Industrial Association, am 
the Research and Development As 
sociates. It is believed that througl 
a constant interchange of informaUoj 
the DOD Food Service Program wll 
keep abreast of technological ant 
managerial Improvements achieved 
by its commercial counterpart. On the 
other hand, industry, knowing the 
course which DOD intends to folic w, 
will be able to provide a responsive 
base to support the program. Such 
common commercial items as con- 
venience foods, improved packaging 
and preservaton techniques, high- 
speed cooking equipment, and others 
will be introduced into military 
feeding as rapidly as practical. 

Some of the areas currently being ' 
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spotlighted by industry task groups 
are: 

9 Contractual food service (Na- 
tional Restaurant Association), 

® Joint Sei-vice recipes, food serv- 
ice equipment, a food semce maga- 
zine, sanitizing procedures, auto- 
mated food seTOce, food sewce exe- 
cutive training, and a food sei*vice 
progx'am of the future (National 
Security Industrial Association). 

0 Use of carcass versus boneless 
meats, review of specifications, stable 
compact foods, easy-open cans, flex- 
ible packaging, single-pack spices and 
seasonings, and food seiwice systems 
(Research ,and Development Associ- 
ates). 

As the progi’am continues, new 
task groups may be fomed and 
others, having completed their as- 
signments, will be dissolved. This 
DOD-pidvatc industry relationship 
is increasingly necessary in the ever 
changing food service field. 

Future Development 

Continual changes in the food 
service industry point the way to 
future food service operations. In- 
creased automation of food seiwice 
must be reckoned with in /the military 
as well as in private industry. 


Increasing dependence upon electronic 
data processing equipment is Just as 
true in the military as in civilian 
life. The Defense Department, long a 
leader in the use of EDP equipment, 
must eventually bring subsistence 
accounting and development of re- 
quirements into the EDP systems of 
the Military Services. Menu planning 
itself has already proven to be 
susceptible to computerization in 
some areas of institutional feeding. 
This concept is under serious con- 
sideration for DOD use in the not 
too distant future. 

Military labor is no longer con- 
sidered as a free commodity. 
Instead, labor-cost tradeoffs must be 
considered in the same way as private 
industry has been forced to consider 
them due to rising labor costs and a 
shrinking labor market. 

Pre-formed and pre-cooked foods 
must bo evaluated. This creates a 
new woi’ld of pi'oblems to be resolved, 
such as the design of specificcations, 
storage requirements, and the total 
logistics system necessary to support 
their use. These arc problems to be 
overcome — ^not avoided. 

The DOD Pood Seiwice Program of 
the future must bo carefully thought 
out and dcvoloped, The p^ogl^aim 
must in chide not only static feeding 
situations, but also take into con- 


sideration field feeding on a world- 
wide basis — in hot and cold climates, 
under high and low humidity, on land, 
at sea, and in the air— in countries 
which hear little resemblance to the 
United States in terms of resources, 
This last consideration makes it 
clear that tlie military food service 
system must he a complete develop- 
ment, not only of food items but also 
of storage, transpoHation, and other 
equipment. 

The problems confronting the DOD 
Food Service Program are similar to 
those faced by private industry- 
rising costs (already, food cost alone 
is approximately $1 billion annually), 
shrinking labor market, loss of skills, 
and an increasing demand for timely 
and round-the-clock seiwices. Add to 
this the unique problems of combat, 
sliipboard, in-fiight, and under-water 
feeding, and the result is a challenge 
to all of our research and develop- 
ment capabilities. 

The ultimate goal is to keep the 
U.S. serviceman well fed with an 
adequate diet of the food he likes to 
eat. Whether in the future he ^re- 
ceives his food from a neatly attired 
cook or a sophisticated, automated 
system, or carries it in his pocket or 
on his back in a field or combat 
situation, this is the objective — and 
the challenge. 


New Energy Absorber 
Boosts Runway Safety 

The first aircraft arresting system 
■developed for operational rather than 
emergency use is now saving pilots 
and planes at 14 sites in Southeast 
Asia. Known as BAK-18, the new ar- 
resting system is designed primarily 
for the F-4 aircraft and, can be iH^ady 
at a moment's notice — taking only 90 
seconds to recycle. The system was 
developed by the Air Force System 
Command's Aeronautical Systems 
Division, Wright-Patterson AFB, 
Ohio. 

Basically, the system consists of 
two identical energy absorber’s posi- 
tioned at opposite sides of the run- 
way. An arresting cable spans the 
runway and is connected to the ab- 
sorbers by giant nylon tapes which 
unwind from reels located atop each 
energy absorber. 

The tape reel is keyed to a shaft 
which, in turn, is keyed to a vaned 
rotor or paddle wheel immersed in a 
coolant fluid. When an aircraft en- 


gages the cable it causes the tape to 
unwind, activating the water brake 
which absorbs the kinetic energy of 
the aircraft. 

As the aircraft rolls down the run- 
way, the submerged paddle wheel 
spins around in the solution. The re- 
sultant turbulence created in the tub 
brakes the speed of the aircraft. The 
kinetic energy then is converted to 
heat energy which is dissipated by a 
circulatory coolant system. 

BAK-13 can stop aircraft travel- 
ing at 190 knots and weighing {50,000 
pounds, such as a fully loaded F-4, 
or it can stop aircraft traveling 156 
knots and weighing 80,000 pounds. 

The simple and rugged construction 
of BAK-18 provides advantages from 
maintenance, logistic and operational 
standpoints. Components last longer 
and can withstand higher loads. Be- 
cause of these features, it can be used 
much longer than previous arresting 
systems, 

The system will eventually be used 
in conjunction with rapid air base 
construction, 


Nuclear Explosion 
Simulator Operational 
at Kirtland AFB 

The Air Force claims to have the 
world's two largest X-ray machines. 
They ai’e paii: of a new facility at 
Kirtland AFB, N.M., established to 
study the effects of nuclear radiation 
on electronics. 

The larger of the two X-ray ma- 
chines weighs 450 tons and is 90 feet 
long. The smaller one weighs 130 tons 
and is 60 feet long. 

Under the operational Bupervision 
of the Air Force Special Weapons 
Center, the huge X-rays produce brief 
pulses of intense radiation which sim- 
ulate the gamma rays generated by 
a nuclear explosion. Electronic equip- 
ment to be tested is placed in a cell 
which Is shielded by high density con- 
crete walls five feet thick and massive 
lead doors weigliing 94 tons each. 

Tests in the facility will help the 
Air Force and industry design and 
build electronic equipment with In- 
creased resistance to radiation. 
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F-15 Engine Definition Contracts Awarded 


The Air Force has obligated initial 
funding: increments totaling $2,7 mil- 
lion for contract definition of engines 
for the F-i6 fighter aircraft. Awaixls 
were made to Pratt and Whitney Air- 
craft Division of United Aircraft 
Corp. ($1,242 million), W. Palm 
Beach, Fla,; and to the Aircraft En- 
gine Division of the General Electric 
Co, ($1,458 million), Evendale, Ohio, 
Under separate initial engine devel- 
opment contracts awarded to these 
companies in August 1968, work is 


progressing on prototype engines 
from which the Air Force's F-15A 
and the Navy’s F-14B engine ver- 
sions will be developed. 

These contracts, expected to total 
$3,834 million, will produce refined 
data integrated specifically with the 
F-15 airframes now in competitive 
development by Fairchild Hiller, 
McDonnell Douglas, and North Ameri- 
can Rockwell. Final proposals for this 
aircraft will be based in part on these 
data, 


DOD Asks $2.4 Billion 

for FY 1970 Military Construction 


The Defense Department has sub- 
mitted to the Congress a Military 
Construction, Authorization Bill for 
PY 1970 totaling $2,474,014,000, re- 
questing new authorization in support 
of the Military Services, the Defense 
Agencies, and the Reserve Compo- 
nents, 

Projects for which authorization 
has been requested are located at 288 
named millitary installations in the 
United States, and at overseas bases 
in the Caribbean, Europe, Pacific 
Islands, Japan and Korea. 

The main objective of the proposed 
constinietion is to strengthen and im- 
prove the combat readiness and capa- 
bilities of military land, sea and air 


forces wherever they are stationed, 
and to provide them with the modern 
facilities required to suppoxd the ad- 
vanced weapons and defensive sys- 
tems with which they are equipped. 

Included in the total authorization 
request is $694,418,000 for military 
family housing and $1,850,000 for 
homeowners assistance. Constniction 
of new family housing units accounts 
for $108,332,000 of the total amount, 
with 4,800 units being planned for 
construction in the United States and 
overseas. The balance represents con- 
tinuing requirements necessary for 
maintenance and operation, improve- 
ments to existing quarters, leasing 
costs, and payments of principal and 
interest on mortgage obligations. 


Proposed Military Construction Authorization f6r pY 1970 
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Stoppable Rotor Concept 
Subject of USAF Study * 

The Air Force is conducting a one- 
year computer study of stoppable 
rotor aircraft to develop analyUcat 
engineering methods in predicting 
stability and control during the coni' 
version stage. 

The study program is designed to 
reduce technical risks encountered 
when rotors are stopped and started, 
stowed and unstowed, and conven- 
tional flight is performed. 

Two stoppable rotor concepts will 
be studied. The first concept is a hon 
izontal stoppable rotor in wlilch ih 
stopped blades are folded at the 
level that Uie rotors operate. The sec- 
ond is one that tilts the rotor for- 
ward, stops the blades, and toUi 
them backward into a streamlined po- 
sition. 

Prediction methods will consider 
the rotor disk angle of attack, b1a3t 
azimuth position, collective and cyclic 
blade pitch, effects of coupling be- 
tween the body and rotor of the air- 
craft, blade dynamic and aeroebalic 
characteristics, and other effecte. 

The computer program is being de- 
veloped by the Bell Aerospace Corp., 
Helicopter Div., Fort Wortli, Tex., I 
under the direction of the Air For« 
Flight Dynamics Laboratory, WrlgH 
Patterson AFB, Ohio, Robert Nichol- 
son is the laboratory’s project engi- 
neer. 

Methods developed by the Bell 
Corp. are intended for use in pre- 
liminary design and evaluation oj 
stoppable rotor aircraft concepts. 
Prediction methods will be used for 
aircraft conversions occurring be- 
tween 116 and 280 miles an hour, al 
disk loadings up to 16 pounds i 
square foot, blade loadings up to IW 
pounds a square foot, and alrcrafi^ 
gi’oss weights up to 100,000 pounda. 
Methods will be developed for um 
over a broad range. 

No tests will be conducted dutinf 
the study, but test results and date 
obtained from related programs wiii 
be used to validate the predicti<>t 
methods developed. Programs devel- 
oped will be demonstrated on hJgb 
speed digital computers at the Aftro- 
nautical Systems Division, Air Few 
Systems Command, WrightrPnttersoJ | 
AFB, Ohio. * 
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THE 40MM GRENADE LAUNCHER, attached to the underside of the M16A1 
rifle, is prepared for firing by an infantryman. In combination with the rifle, 
the launcher gives the soldier a dual capacity of point and area fire. 


Army Forms Small Arms Agency at Aberdeen, Md. 


Army Awards 
Study Contracts for 
New Rocket System 

Contracts totaling more than $2,6 
million in value have been awarded 
to five companies for development 
proposals on the Army^s new Multi- 
ple Artillei'y Rocket System (MARS 
II) planned for the 1970s. MARS II 
will be the Army’s first attempt to 
combine multiple launch and guidance 
capabilities in a rocket system. 

Contract specifications call for each 
company to perform a six-month 
study. The Army will select a base 
line concept from these studies to pro- 
ceed into a contract definition pliase. 

MiARS II is intended to be a sim- 
ple, rugged, reliable, low-cost tactical 
artillery rocket system. Considerable 
work on the system has already been 
conducted by Amy laboratories. The 
progium is now under the manage- 
inent of the MARS II Product Ofiice 
jat the Amy Missile Command, Red- 
stone Arsenal, Ala. Lieutenant Colo- 
nel Wayne B. Miller is the product 
nrianager, 

Concept design study contracts 
"went to: Chrysler Corp., Missiles 
X)iv., Warren, Mich.; LTV Aerospace 
Corp,, Missiles & Space Div,, Warren, 
Mich.; The Boeing Co., Space Div., 
Huntsville, Ala.; Northrop Corp., 
Mortronics-Huntaville, Ala,; and 
Martin-Marietta Corp., Orlando, Fla, 

Second Source TOW 
Contract Awarded 

The U.S. Army has awarded a $2.9 
million contract to Chrysler Corp. 
Huntsville Space Operation as an al- 
■ternate producer of the tube launched 
optically sighted wire guided (TOW) 
inlssile. Chrysler will initially pro- 
duce only a few of the new anti-tank 
missiles. If those missiles qualify and 
are tested successfully! the Army has 
tlie option to buy more. 

The Army ordered TOW into pro- 
duction last month by awarding a 
$66 million contract, the first incre- 
ment of a $140 million package, to 
Hughes Aircraft Co., the prime con- 
tx^actor, 

Chrysler w<as one of 63 contractors 
asked to submit proposals during sec- 
ond source competition, Selection was 
rnade by the Army Missile Command. 


The Army Materiel Command has 
formed a new agency to study small 
arms weaponry in an effort to insure 
that American soldiers will always be 
ai*med with the best individual weap- 
on systems available. 

The now organization is called the 
U.S. Army Small Arms System Agen- 
cy and is located at Aberdeen Proving 
Ground, Md. 

Formation of the new agency came 
as a response to the Amy’s need for 
new and complete system approaches 
to individual weapons, including 
idfles, pistols, shotguns, grenade 
launchers, machine guns, associated 
ammunition, mounts and sights. The 
agency will perform as a manage- 
ment group, initially detailed from 
within the Army Materiel Command, 
rather than as an operational labox’a- 
toiy* 

Responsibilities of the Small Arms 
System Agency will include determin- 
ing the need for small arms weap- 
onry, and the identification and ex- 
ploitation of technological resources 


within the DOD stxucture and indus- 
try to meet these needs. The organi- 
zation will also serve as a clearing 
house for ideas and designs for de- 
velopment of small anns weaponry 
for the infantiyman of the 1970s. 

Through contx'ol of technical and 
financial resources, the agency will 
integrate existing individual weapons 
capabilities of the Anny Munitions 
Command, the Army Weapons Com- 
mand, and the newly designated 
Anny Research and Development 
Center, Aberdeen, Md. 

The agency will have contractual 
authority, as well as authority to di- 
rect the integrated small aims sys- 
tems effort of in-house agencies. It is 
foreseen that responsibility for an 
item will be retained by the agency, 
upon completion of development 
phases, through the first production 
phase. 

Colonel Walter E. Rafert is Com- 
manding Officer and Director of the 
Small Arms Systems Agency, with 
Leonard B. Ambrosinl designated as 
Acting Technical Director, 


on 
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Conversation Between Two Smaii Businessmens 


Snaring Government Contracts 


Colonel John Bex, USAFR 


Participants j Han^ Faust, President 

Consolidated Gadget Ooi*p. 

Bill Martin, 0\vner 
United Widget Works 

Place: In the ofilce of Bill Martin* 

Time; 10:00 a.m., Dec. 2, 1968, 


Pauat: Wliat junk! Kerens another article talking about 
opportunities for small businessmen to sell to the 
Defense Department. That stuff really bums me 
up. 

Martin: Why? 

Faust; Why? Because everybody knows it can*t be done, 
The small business doesn^t have a chance against 
the mammoth corporation. Read any newspaper. 
The big multi-million dollar contracts— where 
do they go? 

\Kartin: To big multi-million dollar companies, right? 

Faust: Right! 

Martin: And thaVs all you ever hear about, right? 

'aust: Right 

artin: So from our point of view as small businessmen, 
thaVs bad? 

aust: You bet, that^s bad! 

at tin; Well, let me tell you a little secret. In a way 
that^fl good. I mean, it has a good aide to it once 
you understand it and know how to take advan- 
tage of it. 

^aust; What? 

riartin: Well, it is a fact that small business does get an 
oppoi^tunity to compete for the Defense Depart- 
ment contract spending, however small you may 
think it is. Contracts with small businesses don't 
make headline news but there are many of them, 
and they do exist. Congress, in fact, enacted 
legislation to insure that small business gets a 
fair share, You and I feel that this small business 
share should be larger. Now, so does Congress and 


the Administration generally, Special effort Is 
being made continuously to increase the small 
business share of the defense dollar. The Small 
Business Administration, the Defense Depart,- 
ment, and the two select committees for small 
business in the House of Representatives and the 
Senate are continually fighting for and protecting 
small business, That's the good side of the story, 
if you're one of the minority of small business- 
men who understand this and know how to take 
advantage of it, Many of them still mistaketily } 
believe it's hopeless, so they don't try. This re- 
duces the competition and make it easier for thoae 
of us who do try, 

Faust: Well, have you tried? 

Martin: Yes — and succeeded. I just landed a defense con- 
tract last month, 

Faust: No kidding! 

Martin: No kidding. Now you know ^Yhy 1 believe it's 
possible — because I've done it. Confidentially, it 
wasn't so hard — no more red tapo than doing busi- 
ness with any other branch of our Government 
This is just between ourselves, of course, becausi 


I 

I 
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now when I hear some of the hoys saying that do- 
ing business with bureaucrats is so impossible, 
sometimes I don*t even bother to argue with them. 
Why should I ? Their ignorance Just increases my 
chances. 

Faust: Okay, Tm with you there. I'm willing to become 
one of those like yourself who try and succeed, 
So whaVs the secret? 

Martin: It*8 a big secret all right! It boils down to this: 
You find out what is required and then try to ful- 
fill the requirements — the secret of successful 
business anywhere. It*s an open secret. In fact, 
it*s all spelled out in several govemment publica- 
tions. But then an open secret is often the best 
kind. I mean, if you don’t read the publications, 
then what's in them is a secret to you. Right? 

Faust: Right. 

Martin: And that's not all. There are officials, hundreds of 
them in fact, whose full-time job is helping small 
businesses in getting their share of government 
business. They are called small business specialists 
by the Anny, Navy, Air Force and the Defense 
Supply Agency, and procurement center repre- 
sentatives by the Small Business Administration. 
But if you don't talk to them, then how can they 
help you? 

Faust: Okay. Go on with the story. How does the thing 
work, and how do T get stai’ted? 

Martin; Well, as you may know, the Defense Department 
buys, or procures as they say it, a lot of things 
through a formally advertised bidding process. It 
solicits bids for certain items from suppliers or 
contractors who are on its lists in the various 
categories. The invitation for bid includes a de- 
tailed description including drawings, with gov- 
ernment specifications of what is wanted 

Faust! So I'd be smart to get on the Defense Depart- 
ment lists for the things I'm interested in? 

Martin: Right. You inform the purchasing office conceited 
that you want to bid on certain items and supply 
the purchasing office certain infoimiation about 
your ability to cany out defense contracts, When 
you count all three Seiwices — Amy, Navy and 
Air Force — and the Defense Supply Agency, they 
operate approximately 526 offices throughout the 
country. Go to the nearest one. That office can 
give you information on all its local needs and 
may have infomation on the needs of the other 
offices. The Defense Department is big and is or- 
ganized to do a good job. The facts about your 
ability are put on a Standard Form 129, the Bid- 
ders Mailing List Application, and its supplement. 
When the application is completed, you send it to 
each purchasing office where you have an interest, 
In the case of certain products, the invitation for 
bid may specify that the item to be purchased is 
on a Qualified Products List, a QPL item. 

Faust; Qualified products, eh? Sounds like the Govern- 
ment is getting to be a smarter buyer, 

Martin r A whole lot smarter than in some of the old days 
you may have heard about. But, remember, its 


our taxpayer dollars they're spending. Whofw 
fense Department is itt ^ * 

Faust: Oh sure, that's fine with mo. I ^ 

do business with someone who m 
Some of the things I’ve heard, lilcc flomfs o << 
percent of cost contracts, where tlio more mono 
you waste the more you make, burn " 

businessman in his right mind would ever thinir 0 
agreeing to such a thing, ^ 

Martin: You will be glad to know tliat such contranta don 
exist anymore. Those cost-plus a po i con tngo < 
cost contracts ai*e now proliihifccd by law* A 
this filing of qualifications for undortnkinK <^on 
tracts, and the like, helps the small business « 
well as the Defense Department, 


Faust: How so ? 

Martin: Well, it helps to protect the small biisfnoflB {von 
making totally unrealistic bids on conLracta whlcl 
it might not be able to carry out, or could fulfil 
only at a considerable loss to tho finn. After nil 
an accepted bid or award becomes a formal con 
tract but a bad, unsound contract ifl goiiorally ai 
unpleasant problem for all cone o mod — ^Defonsr 
Department and business firm. Of c our so, not ft! 
products or soiwicea are purchased througl\ the 
bidding system, Some things ore piirclmnec 
through a technique called negotlationn which tilHi 
means that there is free and ojion eompotiilon. 
But even here, all procurement ofiflcea mnko list 
of their bidders lists. 

Faust: I see that I should apply to bo put on tho proper 
lists, all right I But how do I find out more about 
the lists? How can I get oven a gonovnl Idoii oi 
who is buying what to begin with ? 

Martin: Well, you can get an excellent overall pleluro 
from this pamphlet right hero on my deak. It'ii 
called “Selling to tho Military" and ia piibllfjlied 
by the Defense Department. It hns oxtonaivo IIkU 
of military purchasing offices, and detail h the 
items purchased by Dofenso Agency or Mliitiu*y 
Service, In fact, it pretty well Hvoa up to Jt« in- 
tent “to provide businesa flrma, which Imvo llttlo 
or no experience In selling their products or how* 
ices to the Department of Dofenso, with htisic 
steps and initial contacts for locating snlos np’. 
portunities." Oh sure, there is a lot of other 
literature, too, which you can pick up at any one 
of the 81 Small Business Administration ofilcoH 
in the country or order from thorn. In fnet, runny 
different procurement offices at the various mili- 
tary installations have issued brochurofl on the 
very subjects we're talking about. But thin 
pamphlet is about as good a source to start wltl^ 
as any. It contains a pretty thorough discus wior^ 
of how to do business with the Dofenso Deparbi 
ment. 


Faust: What about day-to-day needs, and defense con^ 
tracts and bids, etc, ? Do I have to chase this dorvn 
through a lot of newspapers in clifforont purls of 
the country, or in publications of tho various 
Services? 1 


2 ^ 


Defense Industry Bulletin 


rtin: Definitely not! There is a special publication which 
takes care of that called the Commerce Buaineas 
Daily — the Wall Street Jotmial for knowing^ 
about govemment business. It will keep you posted 
as to the action. It carries Defense Department 
proposed procurements estimated to exceed $10,- 
000, and civilian agency procurements expected to 
exceed $-5,000. You can refer to it in any military 
procurement office or local Small Business Admin** 
iatration office. A year's subscription costs only 
$16. Just send your check and name and address 
to the Superintendent of Documents, Commerce 
Buaineaa Daily, Government Printing Office, 
Washington, D. C. 20402, It maintains a very 
comprehensive coverage, including a daily list of 
U. S. Government invitations to bid, subcontract- 
ing leads, contract awards, sales of surplus prop- 
erty, and foreign business opportunities. 

mat: Say, that's an interesting angle right there — in- 
formation about subcontracting leads. 

irtiiij It certainly is. For many small businesses like 
ours, subcontracting may be as rich a source of 
business opportunity as prime con tr’ac ting can be. 
At least, I know in my case I first started out 
with what turned out to be some excellent sub- 
contracts, and I always have my eyes open for new 
leads. 

rust: I begin to see how I can get stardjed in the game 
if that's all you need. And I guess I can manage 
as much political influence as you have, and you 
have already scored, 

irtini That's not hard, since I don't have any sucli in- 
fluence at all. All joking aside, you'll find the 
whole affair more routine and business-like than 
you may have imagined. Contracting officers, as 
purchasing agents are called nowadays, are mainly 
interested in making a good business deal— just 
aa you and I. 

aust^ I'd think so, considering whose money they are 
spending I 

artin: Come to think of it, I've hardly mentioned yet the 
most important source of information and aid. 

aust: What's that? 

artin: People, I mean the various persons whose job it 
is to assist you in doing business with the Gov- 
ernment. Many of them, like the officials of the 
Small Business Administration, focus exclusively 
on the needs and problems of the small business- 
man. It's their full-time job. They're experts at it 
and without exception are willing and eager to fill 
you in on any aspect ymi're interested in. Mr, 
Taxpayer, you're paying for it all so you might 
as well make use of some of those fine services 
offered. You don't have to go down to Washington 
to get counsel and help since, as I said, there is a 
local Defense Department Small Business Advisor 
Office at the Army Depot near here which may, 
in any case, be better acquainted with local needs 
and opportunities. 

auJ9t: What about the procurement offices of the govern- 


ment agencies and Military Seiwicea themselves, 
local or otherwise? ^ 

Martin: Obviously, it is very worthwhile to get acquainted 
and talk with those people since they are the 
number one source of information on procurement 
of defense requirements. In fact, they're usually 
delighted to talk with you because it is their busi- 
ness to improve and enlarge their lists of good 
suppliers. You may be just the man to provide e 
new element of healthy competition in a situs tion 
where the Defense Department has been seeking 
additional suppliers. Let's not forget requirement 
of the military and opportunities to do business 
with the Defense Department are constantly 
changing, so you've got to keep in contact in one 
way or another to stay ahead or be cunent. 

Faust: Well, it's encouraging to know that the cards ? 
aren't stacked against me from the start. A small 
business today has enough problems with financ- 
ing, cash flow, and the like, as it is. 

Martin; Far from it. In fact, the cards have in some in- 
stances, in a very real sense, been stacked In 
your favor. Congress and the Executive Branch, 
through the Small Business Administration 
and the Defense Department, have made several 
deliberate moves in this direction. Ever hear of 
**aet-aside procurements?" 

Faust: No, what are they? 

Martin: Well, all defense procurement activity Is clearly 
spelled out in a "Bible" called ASPR, the Armed 
Services Procurement Regulation. This regulation J 
states that on all contracts of $2,500 or more, . 
procurement contracting officers should glvo con- 
sideration to all or part of a procurement being 
set aside for exclusive awarding on a competillve 
basis to small business concems. Many such "set- 
aside" purchase opportunities for small businesses 
are listed in the Comvieroe Bziatneea Daily, 

Faust: Okay. I get the picture. I can see I don't need 
to feel like David facing Goliath in going oat 
after a defense contract. But frankly, why does 
the Goveimment go to this trouble to aid and oven 
favor the small businesses? 

Martin: I think it's simply sound economics for one thing* 
The value of the small business concern to the 
general well being of this country's economy wai i 
recognized by the Congress to such an extenl 
that it deemed it appropriate to establish, unde? 
law, organizations and policies which could pro- 
tect small businesses throughout the country. 

Faust: I read In the Wall Street Journal the other dnj 
that the country's 6 million small businesses will 
produce 40 percent of our $800 billion Gross Nt* 
tional Product this year. Big business couM no! 
exist without the small business. So I guess we'rt 
important for the Government to look after, 

Martin: The President says, "Small business is big W ^ 
ness." ^ 
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Status of Funds Report 

Outlays 

July-October, Fiscal Year 1969 

(Thousands of Dollars) 





Outlays 



Unpaid obligations 


Jul 

1968 

Axis 

1968 

Sop 

1963 

Oct 

1968 

Gum thru 

31 Oot 1968 

At start 
of year 

Aa ot 

31 Oct 1960 


1,494,806 

103,168 

188,789 

6,986 

1,666.853 

114,826 

193,197 

-60,791 

1,721,041 

77,616 

195,990 

45.935 

1,767,806 

76,182 

197,931 

-12,066 

6,660,006 

870,641 

776,907 

-9,936 

761,917 

149,746 

6,880 

1,079,416 

124,618 

6,298 

0,936 


1,793,748 

1,924,086 

2,040,483 

2,028,302 

7,786,618 

918,543 

1,220,267 


1,443,402 

1,807,648 

1,865.893 

1,696.647 

6,803,886 

4,033,198 

6,266,863 

Ipment 

784,r>63 

188,900 

142,710 

24,486 

47,079 

76,878 

94,731 

318,649 

778,362 

203,163 

142,208 

30,213 

699,169 

108,381 

164,114 

27,211 

791,947 

172.604 

160.869 

31,898 

466,301 

146,362 

198,608 

-7,228 

784,237 

226,963 

188,744 

46,496 

614,636 

133,244 

189,198 

3,164 

8,139,099 

740,630 

619,611 

183,092 

1,626,166 

463,853 

641,651 

341,690 

9,691,226 

2,069,786 

8,447,418 

619,190 

6,695,867 

1,881,334 

2,066,183 

-7,226 

8,686,683 

2,608,626 

8,478,122 

591,165 

3,560,115 

1,707,228 

2,069,818 

-348,368 


1,627,380 

2,062,898 

1,944,483 

2,080,677 

7,706,288 

26,244,228 

27,278,379 

iitlon 

Ipment 

mport 

78,628 

81,884 

172,188 

118,919 

23,890 

18,624 

64,644 

42,820 

4,444 

86,169 

22,469 

100,987 

111,629 

28,680 

26,128 

69,729 

70,770 

-28,490 

80,086 

76,228 

152,848 

104,178 

26,670 

22,183 

67,242 

66,451 

16,642 

77,712 

88,030 

225,168 

101,841 

28,639 

29,182 

71,803 

88,377 

-7,620 

316,684 

268,646 

760,181 

431,467 

101,826 

06,017 

248,318 

216,933 

-16,080 

777,774 

717,461 

983.018 

487,480 

246,270 

216,677 

478,981 

180,338 

-1,633 

768,867 

745,882 

1,681,506 

677,410 

385,201 

289,768 

547,099 

201,477 

10,688 

A Bvnl. 

686,241 

669,967 

600,616 

663,128 

2,408,841 

4,004,266 

6,047,810 

am 

62,086 

30,866 

6,460 

172 

-72,663 

100,649 

32,610 

0,290 

8 

-62,277 

117,040 

46,027 

7,011 

67 

-163,676 

189,414 

45,928 

7,040 

272 

04,272 

410,189 

163,337 

28,809 

600 

-204,134 

1,784,265 

174,687 

80,629 

1,071 

6,078,411 

1,884,032 

286,267 

66,872 

611 

8,880,774 

rnl Funds 

6,484,801 

6,484,077 

6,446,833 

6,746,481 

25,111,842 

43,409,287 

47,821,405 

>ncopt odj, 
r>l adj. 
intmonts 

69,831 

6,644,632 

-9,180 

74,800 

66,710 

34,200 

0,468,877 

-2,880 

36,460 

83,080 

47,608 

6,404,386 

-16,956 

6,204 

“10,662 

56,461 

6,801,942 

-7,922 

22,149 

14,227 

197,996 

26,809,837 

-86,468 

187,808 

102,355 

1,823,084 

45,232,822 

8,794 

483,464 

442,248 

1,713,616 
49,586,021 
. 1,922 

287,490 
289,418 

rtBO 

5,610,342 

6,301,967 

6,403,724 

6,816,169 

26,412,192 

45,674,570 

49,324,439 



627,067 

76,378 

-12,207 

696,272 

79,140 

-47,087 

701,890 

68,028 

-16,770 

710.682 

49,893 

80,105 

2,044,211 

257,404 

-46,068 

382,077 

112,678 

683,781 

83,266 

46,058 


691,048 

727,826 

738,680 

799,680 

2,856,687 

404,664 

712,125 


602,286 

718,947 

642,005 

696,866 

2,668,643 

1,641,708 

1,706,016 

Ipmont 

67,740 

18,182 

22,060 

-170,833 

-17,988 

8,221 

367,080 

93,251 

62,414 

82,161 

377,860 

28,187 

47,894 

-4,672 

96,710 

42,081 

80,760 

804,830 

60,468 

67,700 

-10,990 

92,818 

62,828 

87,744 

198,674 

53,808 

49,204 

12,681 

849,021 

165,905 

122,697 

704,427 

183,476 

167,611 

366,649 

1,848,618 

629,712 

686,046 

8,446,481 

688,774 

769,610 

-7,226 

1,810,078 

958,603 

668,098 

4,651,820 

653,044 

696,537 

-362,386 


200,056 

026,032 

681,040 

491,667 

1,988,785 

7,466,816 

8,875,904 

Uatlon 

ipment 

t>orfc 

6,868 

8,619 

37,426 

933 

11,066 

24,896 

6,964 

14,161 

0,087 

13,664 

62,111 

429 

12,962 

26,864 

7,164 

-8,779 

11,076 

6,780 

48,680 

766 

12,464 

24,897 

8,000 

11,244 

10,897 

8,128 

66,178 

908 

14,977 

29,960 

8.681 

-2,095 

38,808 

86,081 

204,298 

8,086 

61,459 

108,116 

80,701 

19,631 

98,272 

78,109 

886,866 

7,866 

110,632 

196,748 

38,898 

-1,638 

110,684 

87,130 

558,838 

0,695 

186,271 

209,780 

40,932 

-28,978 

it, A Eval, 

110,912 

128,792 

120,811 

127,030 

489,646 

910,247 

1,136,267 


19,914 

78,982 

1,693,142 

-2,888 

86,188 

-20,068 

2,202,221 

6,395 

36,898 

17,080 

2,188,066 

-10,682 

45,868 

6,093 

2,166,089 

-6,646 

186,868 

73,099 

8,008,617 

-12,670 

768,046 

1,966,905 

13,126,877 

10 

783,819 

1,816,803 

14,629,482 

-101 

t'Tuy 

1,590,264 

2,203,616 

2,127,533 

2,159,344 

8,085,947 

13,126,307 

14,629,381 
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Outlaya 


Unpaid okUgntlotia 


artment of the Navy 

Jill 

1968 

Atig 

1968 

Son 

1960 

Oct 

1968 

Cum thru 

31 Oct 1963 

At start 
of year 

As of 

31 Oct IMi 

ary Personnel 

.ctlvo forces 

476,094 

442,348 

606,925 

622,167 

1,948,484 

225,093 

287,772 

.eserve forces 

13,700 

16,181 

12,861 

12,281 

56,073 

22,898 

26, m 

Jitdistributed 


8,780 

44,091 

-45,768 

6,186 

— 


Total — Military Peraonnol 

488,827 

407,809 

663,867 

488,690 

2,008,693 

247,991 

808 ,7« 

!itioA oncl Maiatenanco 
iramenfc 

354,321 

448,899 

683,180 

321,466 

1,707,816 

1,406,862 

1,967,290 

Vf reraft 

260,528 

241,987 

206,684 

236,698 

943,787 

3,218,019 

2,825,fi59 


22,l>64 

41,630 

88,726 

48,149 

146,868 

647,934 

780,618 

Ships 

142,710 

142 , 298 

160,360 

188,744 

619,611 

3,447,418 

8,478,122 

Fracked combat vehicles 

2,486 

-1,938 

1,146 

8,761 

10,396 

24,144 

23,058 

Ordnance, vehicles, and related ecjulpment 

101,588 

107,682 

109,768 

180,882 

400,360 

1,718,934 

1,816,182 

electronics and communications 

46,187 

6i,G0S 

32,660 

42,999 

176,889 

646,801 

588,121 

"Dther procurement 

13,181 

78,979 

82,489 

119,096 

288,744 

1,143,226 

l,263,8i4 

Jiidlstributod 

-6,857 

-096 

14,086 

-9,942 

-8,410 

— 

8,110 

Total — Pro cur erne n t 

582,723 

669,394 

636,246 

804,270 

2,681,033 

10,740,006 

10,767,9M 

arch, Development, Test, and Evaluation 

dillltary sciences 

14,216 

16,124 

16.463 

17,162 

62,955 

121,458 

163,811 

Aircraft 

26,238 

25,009 

26,486 

37,724 

114,406 , 

^ 267,624 

878,3$i 

vflsstles 

71,D78 

63,976 

48,802 

67,944 

242,099 

258,025 

476,621 

Astronautics 

1,290 

1,678 

1,966 

1,416 

6,249 

16,269 

20,612 

Ships 

23,830 

23,086 

26,670 

28,639 

101,826 

245,270 

836, aoi 

Ordnance, vehicles, and related equipment 

7,408 

12,106 

9,719 

14,206 

48,558 

106,045 

161, 

Other equipment 

9,369 

8,0C9 

10,162 

10,786 

38,365 

70, $04 

110, 7<l 

Pfogrsm-wtdo raanagemont and Bupport 

16,686 

84,804 

34,986 

8,978 

03,864 

108,064 

U7,lf1 

Undistributed 

636 

-020 

2,697 

-2,983 

-470 

— 

O 

Tolal — Research, Develop., Tost, A Eva). 

160,601 

183,292 

176,788 

173,860 

703,441 

1,217,268 

1,047,8?! 

ary Construction 

16,862 

31,180 

87,664 

46,683 

131,829 

670,576 

077,711 

living and Management Funds 

-42,796 

67,412 

-188,170 

124,003 

6,460 

2,209,078 


V— Federal Funds 

1,668,429 

1,847,486 

1,868,626 

1,958,921 

7,238,861 

10,514,258 

17,618,811 

V— Budget Concept adjustments 

-3,260 

-6,769 

-4,882 

895 

-13,016 

110 

m 

Total— Dopnrtmonl of tlio Navy 

1,665,169 

1,811,717 

1,850,643 

1,959,816 

7,226.345 

16,514,368 

17,619,211 


icirtment of the Air Force 


tary Personnel 

Active forces 

Heservo forces 

Undistributed 

489,846 

14,035 

21,210 

629,283 

10,504 

-12,484 

612,720 

11,687 

17,623 

626,667 

12,968 

8,687 

2,057,861 

58,184 

29,086 

154,747 

14,270 

207, 8« 
16,]SJ 
-29, 

Total — Military Poraonncl 

626,090 

630,268 

641,98 6 

642,102 

2,145,481 

169,017 

193,011 

-ation and Malntctianco 
urement 

493,743 

561,087 

645,020 

693,123 

2,182,973 

027,881 

1,467,011 

Aircraft 

460,200 

443,124 

490,601 

456,826 

1,846,841 

6.029,669 

4,6(W,9« 

Mlsailcs 

97,764 

109,219 

90,898 

180,486 

428,807 

892,089 

801,(11 

Ordnance, vehiclesj ond rota led equipment 

110,821 

118 , 170 

61,080 

189,449 

419,970 

1,484,886 

2,182,fi« 

Electronics and comm uni cation a 

47,889 

23 , 525 

42,869 

86,005 

150,288 

539.003 

460, m 

Other procure tn cut 

76,807 

39,014 

61,100 

19,682 

186,243 

100,001 

66,02 

Undistributed 

-42,968 

83,081 

-1,176 

207 

-10,756 

— 

10, nil 

To ta 1 — Pr ocuromont 

761,204 

761,782 

726,828 

782,108 

3,020,462 

7,096.692 

8,084, 5fil 

arcb, Development, Test, A Evaluation 

Military scloneoa 

11,876 

14,982 

12,763 

12,971 

62,691 

104,162 

lia.m 

Aircraft 

47,977 

-10,104 

44,008 

42,178 

118,069 

881.723 

380,»l 

Miss] lea 

62,784 

73 , 901 

65,468 

111,046 

808,189 

888,627 

636, IPr 

Astronautics 

111,690 

109,622 

101,447 

09,617 

422,182 

403,866 


Other equipment 

20,290 

26,296 

22,193 

81,068 

98,337 

202,029 

220, M 

Program-wide management and support 

10,789 

29,808 

22,408 

20,818 

02,378 

22,876 

43, 

Undlatributod 

-10,263 

-24,097 

2,801 

-2,642 

-34,091 


84.W 

Total — Research, Dovolop,, Test, A Eval, 

264,169 

212,807 

261,138 

816,046 

1,068,146 

1,612,878 

l,880,«» 

ary Contatructlon 

25,682 

88,800 

42,687 

46,218 

148,182 

425,853 

407,3d 

dying and Management Funds 

-86,624 

-40,728 

-17,818 

-61,824 

-146,889 

521,170 

1,605.«S1 

i"orca — Federal Funds 

2,028,264 

2,064,061 

2,098,236 

2,227,868 

8,408,704 

11,552,896 

18,626,3^1 

<"orco — Budget Concept adjustments 

-3,089 

-8,012 

-756 

-8,066 

-9,862 

8,676 

l,4« 

Total— Department of the Air Force 

2,020,215 

2,051,939 

2,097,480 

2,224,290 

8,393,932 

11,661,071 

13.62M^ 






Outlays 


Unpaid obltgaltiona 


Defense Agencies/Office of the 
Secretary of Defense 


Got Cum thru At aturt Aa o 

196Q 31 Got 1963 of year 31 Oct 


Military Personnel 

Retired Pay 

Operation and Maintenance 

Procurement 

OrdnancOj vehicles, and related equipment 
Electronics end communications 

Other procurement 

Undistributed 

188,789 

93,104 

3 

283 

2,482 

728 

193,197 

93,609 

1,001 

2,118 

8,127 

-602 

196,990 

86,648 

278 

470 

2,227 

-148 

197,081 

36,603 

631 

432 

1,267 

128 

775,907 

868,964 

1,903 

3,261 

9,068 

206 

0,830 

97,268 

1,117 

8,261 

48,447 

0,1 

125,1 

A 

43,6 

Total — Procurement 

3,396 

6,742 

2,822 

2,467 

14,417 

62,816 

49,6 

Research, Development, Teat, * Evaluation 

Military sciences 

Military Construction 

Family Houalne 

Other— Special Foreign Currency Program 

Revolving and Management Funds 

Defense Agencies — Federal Funds 

Defense Agencies — Budget Concept adjustments 

40,669 

738 

39,866 

172 

-72,216 

294,518 

-2 

46,066 

436 

32,516 

8 

-49,902 

320,722 

89,788 

391 

45,027 

57 

-29,676 

340,043 

214 

87,192 

1,205 

45,928 

272 

16,600 

387,078 

-217 

162,710 

2,320 

108,337 

609 

-130,293 

1,342,801 

-5 

463,332 

16,777 

174,637 

1,071 

1,332,258 

2,136,028 

681,0 

10,7 

236.2 

0 

1,200,8 

2,079.81 

Total — Defense Agonoies 

294,516 

320,722 

340,257 

306,861 

1.342,856 

2,135,623 

2,079, 31 

Office of Civil Defense 

Civil Defense 

Revolving and Management Funds 

6,469 

9,299 

7,011 

7,040 

1 

28,809 

30,029 

60,87 

Toinl—OfUc© of Civil Dofon8e->Fed. 
Funds 

S.4S9 

9,299 

7,011 

7,0 40 

28,000 

00,629 

66,07 

Military Assistance 

Military Personnel 

Operation and Maintenance 

16 

19,863 

40 

18,488 

U 

21,497 

28 

18,006 

06 

78,404 

358 

230,840 

2 

220, 9» 

Aircraft 

Missiles 

Ships 

Ordnance, vehicles, and related equipment 
Electronics and communications 

Other procurement 

14,182 

-1,086 

0 

8,643 

14,660 

7,128 

7,042 

648 

17 

1,634 

670 

2,226 

8,246 

678 

1,640 

17,707 

6,652 

2,789 

8,128 

1,271 

2,078 

10,146 

4,380 

3,786 

88,148 

1,460 

4,344 

38,080 

26,218 

16,938 

220,880 

16,035 

43,984 

102,738 

101,286 

88,420 

208,11 

16,09 

84,38 

187,90 

94,05 

01,81 

Total — Procurement 

43,542 

12,732 

81,621 

30,334 

118,129 

609,21)2 

682,06 

Research, Development, Teat, a Evaluation 

Mllltarv Construction 

Revolving Fund 

Undistributed 

Subtotal — Military Assistance 

Total — Military Assistanco^Bud. Concept 
adjustments 

837 

17,201 

-21,627 

69,881 

74,899 

-136 

6,404 

-2,867 

84,200 

86,466 

142 

-4,020 

-1,660 

47,608 

6,294 

10 

28 

8,720 

8,730 

66,401 

22,149 

10 

360 

22,401 

-21,908 

197,906 

187,808 

36 

6,809 

348,233 

07,472 

1,323,084 

483,464 

4 

0.05 

707,87 

00 

1,718,61 

287,49 

Total"“Milltary Asaistanoo 

134,730 

69,666 

52,797 

78,610 

335,303 

2,256,480 

2, 001, IT 


Obligations 


Department of Defense 

Available 

for 

Obligation 



Obllgatlotia 



Unolillgate 

July 

1968 

Aug 

1960 

Sep 

1968 

Oot 

1968 

Gum thru 
31 Oot 1968 

* bnliiEioe 
31 Oot 196 

Military Personnel 

Active forces 

Reserve forces 

Retired pay 

19,682,892 

909,760 

2,276,000 

1,787,704 

121,495 

188,424 

1,747,114 

90,120 

198,860 

1,760,888 

68,788 

196,417 

1,768,187 

06,407 

197,370 

7,063,898 

340,704 

770,097 

12"; 629, 401 
608,98^ 
l,49D,90r 

Total — Military Personnel 

22,707,042 

2,097,622 

2,080,622 

2,009,540 

2,081,471 

8,109,250 

14,608,83^ 

Operation and Maintenance 

Procurement 

Aircraft 

Missiles 

Ships 

Tracked combat vehicles 

Ordnance, vehicles and related equipment 
Electronics and communications 

Other procurement 

Undistributed 

28,624,178 

11,440,784 

4,168,282 

8,800,643 

690,714 

10,948,827 

2,296,494 

3,401,881 

-2,014,720 

2,278,022 

260,642 

483,808 

279,862 

6,088 

228,906 

81,877 

222,987 

1,990,648 

609,408 

117,880 

109,868 

8,496 

1,706,148 

146,904 

168,872 

2,240,472 

1,077,380 
620, A71 
140,804 
72,131 
1,417,460 
80,555 
211,622 

2,808,066 

634 , 958 
238,658 
140,733 
62,774 
1,002,203 
108i693 
191,121 

3,818,607 

2,378,230 

1,310,712 

082,807 

138,484 

4,864,776 

800,629 

783,062 

14,710, 68( 

9,002,601 

2,888,670 

8,118,686 

307,280 

0,698,667 

l,O29,O0u 

2,617,879 

-2,014,720 

Total — Procurement 

84,666,866 

1,458,661 

2,760,666 

8,584,679 

2,276,038 

10,019,043 

24,687,812 

Development, Test, A Evaluation 
Military sciences 

Aircraft 

Missiles 

Astronautics 

Ships 

Ordnance, vehicles, and related equipment 
Other equipment 

Program-wide management and support 
Emergency Fund 

Undistributed 

1,186,847 

908,089 

2,889,918 

1,296,889 

260,968 

844,762 

061,490 

626,772 

1,419,891 

64,018 

68,940 

686,802 

197,906 

118,808 

28,926 

60,874 

77,269 

88,662 

168,647 

240,962 

68,889 

86,707 

87,688 

88,479 

86,114 

99,087 

96,984 

860,240 

93,448 

26,309 

82,018 

91,068 

82,668 

71,490 

-9,280 

248,676 

181,688 

21,897 

20,036 

70,070 

69,682 

824,411 

207,201 

1,886,070 

647,076 

107,781 

168,007 

810,418 

814,308 

810,930 
011,308 
064 >887 
749,764 
68,177 
176,086 
046,009 

Ria 1A1 

1 

Total— Research, Develop., Teat A Eval, 

9,284,160 

1,141,686 

860,090 

886,261 

674,603 

8,651,889 

— 

Villi tary Conatrtictlon 

5ther 

8,868,604 

780,476 

69,206 

71,974 

188,766 

68,081 

8,868 

60 

142,188 

48,201 

6,142 

0 

202,042 

71,224 

4,007 

4 

173,972 

60,055 

3,891 

-20 

657,658 

228, m 


Subtotal — Military Functions 

94,808,046 

7,160,761 

7,812,866 

8,948,010 

7,627,826 

81 


military Assistance 

886,001 

71,046 

8,894 

23,491 

12,499 



Totol— Department of Defense 

95,249,046 

7,238,396 

7,821,268 

3,971,510 

7,540,827 
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Department of the Army 

Availnldo 

for 

Obligntioti 

July 

1963 

Aug 

1960 

Obligations 

Sop 

1963 

Oct 

1968 

Cum thru 
31 Oct 1968 

Unobligated 

bAlnnco 

31 Oct 1968 

Military Peracnnel 

Active forcea 

8,103,600 

735,831 

73,217 

712,951 

719,484 

2,000,888 

5.202.717 

Hesorvo forces 

503,600 

87,019 

58,714 

83.894 

45,921 

226,648 

368,062 

Total — Military Peraonncl 

8,697,200 

822,860 

791,331 

746,846 

765,406 

3,126,431 

6,670,769 

Operation and MaintonnncQ 

8,904,633 

969,864 

681,613 

661,816 

803,769 

3,116,662 

6,788,031 

Frocuroment 

Aircraft 

1,146,692 

16,265 

208,279 

66,842 

35,216 

824,101 

822,491 

Mlaallea 

1,018,866 

60,424 

46,871 

344,702 

62,000 

522,897 

496,466 

Tracked combat voliidea 

600,008 

6,114 

3,884 

66,769 

49,918 

124,176 

876,823 

Ordnance, vehicles and related equipment 

6,776,730 

166,846 

861,822 

1,063,966 

518,846 

2,679,479 

4,197,251 

EIgc I ronies and communications 

093,060 

6,743 

80,268 

28,666 

81,074 

145,650 

847,400 

Other pro cure mont 

804,609 

19,294 

14,581 

40,888 

88,047 

112,806 

781,894 

Undistributed 

-2,082,863 

— 

— 

— 

— 

— 

-2,082,863 

Total — Procu r Pmont 

9,248,061 

270.686 

1,208,206 

1,699,216 

786,600 

3,808,607 

6,489,463 

Research, Development, Teat, A Evaluation 

Military a deuces 

204,911 

24,178 

17,866 

13,166 

16,618 

70,816 

134,695 

Aircraft 

140,892 

18,290 

16,085 

6,696 

9,103 

46,174 

104,713 

MIssilca 

734,406 

86,886 

67,948 

209,061 

86,770 

889,609 

344,837 

Astronaut lea 

12,218 

162 

421 

613 

609 

1,796 

10,423 

Ordnance, vehldoa nnd related equipment 

209,866 

27,684 

24,498 

13,294 

11,261 

76,682 

133,224 

Other equipment 

468,951 

87,651 

84,820 

20,988 

27,708 

121,067 

647,884 

Progrnm-wldo management and support 

102,160 

19,076 

7,677 

5,990 

5,770 

38,612 

63,638 

Undlatrlbuted 

46,078 



— 

— 


46,013 

Total — Rcsearcli* Dovelop^, Teat a EvuL 

1,927,647 

208,666 

158,804 

269,797 

106,889 

743,105 

1.154.442 

MllllaTy Construction 

1,802,009 

32,920 

66,816 

81,602 

62,169 

232,607 

1,629,501 

Total — Dopnrtmout of the Army 

30,630,460 

2,301,975 

2,900,769 

3,358,776 

2,462,682 

11,027,202 

19,612,241 


Department of the Novy 


Military Poisonnol 


Active forces 

5,761,600 

517,278 

484,840 

611,039 

616,018 

2,027,670 

8,738,W« 

Reaerve forces 

16G,220 

17,869 

12,330 

16,549 

9,294 

56,032 

100,189 

Total — Military Person nol 

6,917,720 

686,132 

496,070 

527,688 

524,812 

2,088,702 

3,834,011 

Operation and Maintenance 

6,823,095 

369,064 

600,950 

687,710 

889,144 

2,447,768 

3,875,531 

Frocuromont 








Aircraft 

3,546,602 

8,641 

91,190 

168,400 

296,796 

569,986 

2,986,611 

MlsBllea 

1,061,286 

265,209 

24,240 

83,802 

16,418 

888,259 

673,021 

Ships 

3,800,648 

279,862 

109,358 

146,864 

146,788 

682,307 

8,118,551 

Tracked combat vobldca 

29,716 

-31 

112 

6,872 

2,866 

9,809 

20, 4C 

Ordnance, vditclca and roiatod equipment 

2,193,162 

89,727 

85,463 

183,563 

297,606 

606,269 

1,686,5« 

Electronics and communicatlona 

779,492 

10,962 

28,032 

80,589 

67,932 

128,415 

666, 0^ 

Other procurement 

1,038,764 

161,590 

102,026 

118,177 

189,009 

505,802 

1,492,74 

Undistributed 

-886,426 

— 

— 

— 

— 

— 

-386,42 

Total — Procurement 

12,964,216 

766,040 

436,321 

726,826 

066,260 

2,376,887 

10,088,87 

Research, Development, Tost, A Evaluation 








Military sciences 

116,706 

21,140 

29,076 

30,696 

16,031 

96,842 

Id, 9(1 

Aircraft 

220,016 

1,676 

112,368 

5,808 

16,064 

186,306 

84,7^ 

Missiles 

549,648 

282,806 

65,366 

89,848 

41,049 

469,008 

80.41 

Astronautics 

16,609 

1,968 

4,401 

602 

8,806 

10,677 

6,01 

Ships 

260,958 

118,868 

86,707 

25,309 

21,897 

197,781 

63,11 

Ordnance, vehicles and related equipment 

184,896 

1,841 

68,196 

18,724 

8,776 

92,036 

42,81 

Other equipment 

101,701 

12,719 

17,969 

28,040 

16,871 

70,198 

51, 6( 

Frogratn-wldo rnanagement and support 

242,055 

11,996 

68,266 

60,137 

42,117 

167,604 

84, a 

Undlairlbuted 

1,289,478 


— 

“ 

— 

— 

l,2d9,f 

Total— Resoarch, Develop,, Teat « Eval. 

2,022,110 

447,413 

872,315 

244,078 

166,810 

1,229,411 

1,692,^ 

Milltory Construction 

1,804,581 

49,160 

66,162 

87,426 

90,0'oa 

202,744 

i.oii.i 

Total— Dopartmeut of the Navy 

29,431,671 

2,157,588 

1,972,419 

2,173,623 

2,625,322 

mmm 



I 
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Avnilahle 



Oliligaliona 



U>kDl>ni;at«i] 

^artment of the Air Force 

for 

Obligation 

July 

1960 

Alls 

1968 

Sop 

1960 

1963 

Ciifii thru 
81 Got 1960 

31 Got 1960 

tary Personnel 

Active forces 

Reserve forces 

6,717,702 

169,980 

634,600 

16,617 

630,167 

19,085 

626,3 98 
13,290 

683,686 

10,192 

2,124,840 

69,184 

3,692,062 

109,740 

Total“~MiUtary Personnel 

6,877,722 

661,216 

649,248 

689,688 

643 , 878 

2.184,026 

3,093,697 

■ation and Maintenance 

7,166,247 

822,997 

612,069 

901,765 

511,628 

2,848,369 

4,310,389 

urement 

\frcraft 

./finniltiii 

6,747,690 

2,073,142 

232,736 

99,082 

209,934 

48,272 

848,678 

101,467 

202.948 

100,286 

1,494,196 

409,056 

6,263,304 

1,004,080 

ships 

Ordnance, vehicles and related equipment 
EJlectronics and communications 
^ther procurement 

Jndistributed 

1,976,471 

513,949 

476,888 

428,971 

83,326 

14,401 

61,077 

768,674 

41,488 

89,976 

179,020 

21,066 

48,862 

186,936 

19,663 

12,880 

1,167,756 

90,508 

152,295 

807,710 

417,441 

324,693 

428,971 

To t a 1— Pr 0 eurem en t 

12,210,013 

430,622 

1,108,246 

1,199,881 

681,064 

3,310,812 

8.890,202 

jrch. Development, Teat, A Evaluation 

villltary sciencGS 

\ircraft 

vliaslles 

Astronautics 
ither equipment 

'*rogram-wido management and support 
Jndistributed 

196,209 

638,782 

1,065,869 

1,267,922 

890,838 

282,667 

84,845 

9,028 

42,074 

166,661 

196,786 

16,604 

46,180 

10,336 

26,204 

127,644 

64,017 

86,700 

24,182 

27 , 533 

83 ,980 
61,337 
07,saa 
46,421 
26,426 

13,437 
-84 , 447 
171,767 
177, 1G8 
26,401 
21,795 

03,384 
110,811 
626,399 
684 , 608 
126,210 
118,692 

181,876 

421,971 

629,470 

733,319 

206,022 

103,076 

84,846 

Total— Research, Develop,, Teat A Evnl, 

3,816,082 

476,342 

290,082 

343,029 

876,600 

1,484,956 

2,331,070 

ary Construction 

673,836 

66,692 

9,476 

33,678 

81,800 

130,652 

443,283 

Tolnl—Department of the Air Force 

29,648,861 

2,335,869 

2,569,114 

3,017,942 

2,014,775 

9,967,700 

19,681,150 

ense Agencies/Office of fhe 
Secretary of Defense 








>ry Personnel 
retired Pay 

ition and Maintenance 
rement 

'rdnanco, vehicles and related equipment 
lectronlcs and communications 
ther procurement 

Tn distributed 

2,276,000 

1,131,202 

2,974 

10,008 

90,900 

24,698 

188,424 

110,818 

G6 

271 

970 

103,379 

96,910 

789 

216 

1,780 

106,418 

89,6«0 

11 

346 

8.000 

197,870 

104,515 

410 

124 

1,685 

775,097 

400,920 

1.282 

956 

13.060 

1,409,993 

730,273 

1.092 

9,047 

77,940 

24,698 

Total— Procurement 

128,665 

1,318 

2,794 

8,066 

2,224 

16,287 

110.278 

Fch, Development, Teat, a Evaluation 
idilitary scionceB 

Cmergoncy Fund 

Jndistributed 

618,462 

10,267 

28,886 

28,863 

20,418 

93,919 

624,642 

Total— Research, Dovolop., Tost A Eval. 

618,462 

10,207 

28,880 

28,863 

20,413 

93,919 

624,542 

iry Construction 
y Housing 

118,190 

780,476 

71,974 

908 

68,081 

66 

786 

43,201 

0 

36 

71,224 

4 

~9 

00,655 

-20 

1,756 

228,161 

49 

110,484 

602,315 

71,925 

Total — Dofenso Agonolcs'^OSD 

5,073,068 

364,952 

86i,920 

393,670 

391,655 

1,515,198 

3.658,670 


ce of CivM Defense 


Defense 

60,200 

8,808 

6,142 

4,007 

9,301 

15,908 

68,208 


tary Assistance 


ry Personnel 

tion and Maintenance 

rement 

78 

844,492 

16 

84,888 

S7 

12,782 

18,205 

26 

9,788 

78 

76,178 

269,819 

freraft 

iissllea 

lips 

rdnance, vehicles and related equipment 
lectronlcs and com muni cations 
ther procurement 

11,086 

1,361 

1,726 

14,988 

0,219 

5,880 

-88,408 

-808 

1,670 

10,849 

6,226 

8,068 

46,204 

1,048 

11 

1,270 

669 

2,286 

2,064 

766 

-119 

704 

918 

921 

1,006 

-282 

112 

2,054 

*-504 

-366 

11,030 

1,308 

1,074 

14,988 

6,203 

6,809 

49 

61 

16 

11 

Total— Pr 0 cu remen t 

41,193 

-18,904 

52,020 

6,228 

2,710 

41,072 

121 

*ch, Development, Test, A Evaluation 

ry Construction 

rrlbuted 

160 

70 

-72 

66,210 

282 

-60,184 


-27 

-27 

100 

74 

27 

2 

Total ‘—Military Aaslstanco 

886,001 

71,646 

8,094 

23,491 

12,499 

116,629 

209,471 
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DEFENSE PROCUREMENT 


Contracts of $1,000,000 and over 
awarded during the month of Feb- 
ruary 1969 1 


DEFENSE SUPPLY AGENCY 

6 — Delta Petroleum Co,, New Orleane, Ld. 
$l,0ft7j091. 2,796,750 gallous of engine lu- 
bricating oil* Defense Fuel Supply Center, 
Alexandria, Va. DSA 640-69-D-13a9 MOD 
POOL 

— AUia Chalmers Mfg, Co*. Milwaukee, Wia, 
$l,167ill0. Gasoline-fuel, forklift trucks. 
Defense General Supply Center, Rich- 
mond, Va. DSA 400'69-C-41G7, 

10 — Eastman Kodak Co„ RochcBtcr, N.Y. |L- 
091,211. 17,401 rolls and 32 caees of aerial 
motion picture film. Defenao General Sup- 
ply Center, Richmond, V». DSA 400-G9-D- 
0046. 

U — Glenn's All American Sportswear, Amory, 
Mias. $1,267,131, 406,620 pairs of men's 
cotton wind-reals tan t poplin trouaera. Dc- 
Jfenao Personnel Support Center, Philadel- 
Dhia, Pn, DSA 100-G9-C-140B. 

— Dole Fashions, Inc.> Vineland, N.J. $1,130,- 
672, 70»G32 men's wool pcacoats. Defense 
Personnel Support Center, Philndclphin, 
Pn, DSA 100-Q9-C-1448, 

12 — Aluminum Co. of Amerlco, Pittsburgh, Pa, 
$17,247,388. 66,708,609 lbs. of aluminum 
powder. Defenag General Supply Center, 
Richmond, Va. DSA 400''G0-G-4307. 

— Alcan Metal Powders, Elizabeth, N.J, $8,- 
000,299. 9,861,000 lbs. of aluminum powder. 
DefonBo General Supply Center, Rich- 
mond, Va. DSA 409-69-C'*4S08. 

— Valley Molallurglcal Procesaing Co,, Essex, 
Conn. $1,780,680, 6,000,000 lbs. of nluml- 
. num powder. Defense General Supply Cen- 
ter, Richmond, V«. 

13 — Durllngton Industries, New York, N.Y, $8,- 
361,209. 4,000,000 yards of ripstop cotton. 
Defense Poiaonnel Support Center, Phila- 
delphia, Pa. DSA 190-'69’'C“14?8. 

— Tartenbflum roxfilo Co„ New York, N.Y, 
$3,684,199. 4,000,000 yards of ripstop cot- 
ton. Defense Personnel Support Center, 
Philadelphln, Pa. DSA 100-60-0-1479. 

—Dan River Mills, Danville, Va. $1,846,680. 

2,200,000 yards of ripstop cotton. Defense 
Peraonpcl Support Center, Philadcphla, Pn. 
DSA I00~6&-0-14fi0, 

— J. P. Stevena & Co., New York, N.Y. $2,- 
98 1,421 ► 3,380, OOO yards of rlpatop cotton. 
Defense Personnel Support Center, Phlln- 
deJphlrt, P«. DSA 100-dff-C-148I. 

— Durllnirton InduatrUg^ New York, N.Y. 
$1,262,209, 1,600,000 yards of rlpatop cot- 
ton, Defense Fcrsonnel Support Center, 
Philadelphia, Pa. DSA 100-60~0'-1482, 

17 — Valley Metallurgical Processing Co., Essex, 
Conn. $2,403,116, 3,618,500 Iba, of magne- 
sium powder, Defense General Supply Cen- 
ter, Richmond, Va, DSA 400-69-0-4420. 

18— M, L. W. Corp., Bayatnon, Puerto Rico. 
11,029,120. 428,804 pairs of men'a wlnd- 
reslsUnt cotton poplin trousers. Defense 
Personnel Support Center, Fhltadclpbin, 
Pn, DSA 100-69^0-1603. 

20 — The following contracts for aviation gaso- 
line hnve been awarded by the Defense 
Fuel Supply Center, Alexandria, Vai 
Standard Oil Co., Bajx Francisco, Calif, 
$6,122,788. 33,546,060 gallons. DSA COO- 
C9-D-1441. 

Sinclair Oil Corp,, Now York, N.Y. 
$5,683,114. 44,140,090 gallons. DSA 600-> 
09-D-1440. 


. , CONTRACT LEGEND 

Odmewct-lrtftirmeitjpn fe Wated in the 
fflilowing- seqwaincet 'fiftte'-Company 
o« to ho .Pet- 
wj'rtad-.-Lotfatiott of',W<trk petffohmM 
■(outside, jktttWContitwte 

ina'Atfency-^--0?ntwot<iNuJa)}«‘* - 


Mobil Oil Corp., New York, N.Y. $28,- 
100,092. 167,913,000 gn lions. DSA 600- 
69-D-1437. 

Cities Service Oil Co,, New York, N.Y, 
$14,036,006. 100,200,000 gallons. DSA 

600-6&-D-1432. 

Gulf Oil Corp., New York, N.Y. $1,226.- 
726, 8,850,000 gallons. DSA 600-69-D- 
1436. 

Atlantic nichfielfl Co., Los An^rclca, 
Calif, $6,167,680. 33,600.000 gallons. DSA 
600-69-D-1430. 

American OH Co., Chicago, III, $1,610,- 
460. 10,687,000 gallons. DSA 600-60-D- 
142D. 

Chevron Oil Co„ Denver, Colo. $1,628,426. 

11.270.000 gallons. DSA C09-69-D-143L 

Humble Oil & Refining Co., Houston, 
Tox. $17,096,686. 120,664,690 gallons. 

DSA 600-69-D-143Q. 

PlillUpB Petroleum Co., Bartlesville, 
Okla, $21,601,878. 160,006,000 gallons. 
DSA 600-60-D~l438. 

Shell Oil Co., New York, N.Y. $3,971,716. 

20.040.000 gallons. DSA G00-09-D-1439. 

—The following contracts for combat boots 

have been awarded by the Defense Person- 
nel Support Center, Fhilaclclphia, Pa: 
Addison Shoe Corp,, Wynne, Ark. $2,- 
719,010. 826,212 pairs. DSA 100'60-C- 

1646. 

Endicoii Johnson Corp., Endlcott, N.Y. 
$2,670,400. 816,000 pairs. DSA 100--60-C- 

1647. 

Sportwclt Shoe Co., Nashua, N.H, $2,- 
162,446. 240,000 pairs. DSA 100-60' C- 

1648. 

Safety First Shoo Co., Nashville, Tenn. 
$3,472,000. 400,000 pairs. DSA 100-60-C- 

1649. 

Hl-Pnts Footwear, Inc., WaynosvlHe, N.C. 
$2,620,099. 311,988 pairs. DBA 100-C9-C- 
1550. 

24— Shell on Co„ New York, N.Y. $3,693,704. 

2,602,000 barrels of number six fuel oil. 
Defense Fuel Supply Center, Alexandria, 
Va, DSA 600-60-D-13G7. 

— J. P. Stevens & Ce„ New York, N.Y, $2,- 
680,870. 737,000 linear yards of wool serge 
cloth. Defense personnel Supply Center, 
Phlladolphla, Pn. DSA 100-69-C-1474. 

—Burlington Industries, Inc., New York, N.Y. 
$1,242,790. 680,000 linear yards of tropical 
wool and polyester cloth, Defense Person- 
nel Support Center, Phlladolphla, Pa. DSA 
IC10-69-C-U77. 

2B— B. G. Coltcn & Co„ New York, N.Y. $1,- 
297,740. 794,000 yards of wlnd-rosistant 
oxford cotton cloth. Defense Personnel Sup- 
port Center, Philadelphia, Pn. DSA 100- 
69-0-1663. 

37— Gulf OH Ce„ Jleuston, Tex. $2,631,066, 
586,256 barrels of diesel oil. Defense Fuel 
Supply Center, Alexandria, Vo, DSA 600- 

— Humble Oil & Refining Co,, Houston, Tex, 
$1,001,960. 40,000 barrels of number six 
fuel oil and 422,000 barrels of Navy Spe- 
cial fuel oil. Defense Fuel Supply Center, 
Alexandria, Vn, DSA 600-60-D-1360- 
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3— tl«n & Bswell Co., Chlcneo, III. 32,302,020. 
Fuzes for 81mm projefttUes. Army Procure- 
ment Agency. Chicago, III. DA AAOO-69- 
C-OOOB. 

— Amron Corp., Waukesha, Wia„ $1,680,056. 
Metal parts for high explosive 20mm pro- 
jectiles, Frnnkford Arsenal, Philadelpnia, 
Pa, DA AA26-69-CW)847. 


— General Motors, Cleveland, OUlm 
000 (contract modlftcatioiiL IBCrtun i/f 
propelled, medium howitzers (M109). Arri 
Weapons Command, Rock hdand. Ilk 

11-199- AMC-00610 (W). 

4— Emerson Electric Co., St. I^oviIb, Wn 
470,000. XM28 armament niii])-Ei>atrmi f f 
helicopters. Army Wonpona (!ommsTi 
Rock Island, 111. DA AF03 69 <1 0068 

6 — AVCO Corp,, Richmond, Ind. $2,0U,M 
Metiil parts for fuzes for 2.7 5- Inch 
Ammunition Procurement & Hiinply Ai»r» 
cy. Joliet, III. DA AA09 00 C 0U8 

— Lockheed Aircraft, Bunnyvale, Calif IJ*- 
027,848. Equipment and servlet’ a In 
tlon with unclergiound nuelr.^r 1^'“*- 
at the Nevada Test Site. Hen tile, WgfcVi jl 
Sunnyvale, Calif, and the Nevada Tfil 8 y 
Defense Atomic Support Agenry. DA8^~ 
01-G0“C-0060. 

6 — Zenith Radio Corp., Chicago, HI. 

(contract modification). Mrlal pafii f t 
fuzea for 2,7B.lnch rockolrt AmmunUJ ’ll 
Procurement & Supply Agency, ){i\U\. 1 
DA AAOfi-69-C-0033. 

— American Fabricated ProiUicU <'«.* 1^!'- 
anapolis, Ind, $1,004,200 (coiUrart 
cation). Fin assemblies (M149) fur 
mortars. Ammunition Procuroinciil 4i f .> 
ply Agency, Joliet, 111 DA AAOMIC 
0298, 

— United Metal Cabinet Corp,» PoUavIlfHi. ft 
$L6S7,804. Shipping ami slnraae r ■*' 
talncrs for 20mm carlrldgce, hraflf 
Arsenal, Philadelphia, Pa. DA AA75 4\ 
C-03B2. 

—City of Kaw, Okla, $1,965,099. 
of municipal facilities at Iho Hnw 
Reservoir Project. Engineer 
Okln. DA CWB6-60-C 0066. 

7 — Ingraham Industries, Bristol, Ctjoa U- 

588,961. MB64 MTSQ and an'- 

lery fuzes. Ammunition Pr(»cur6P't-i i * 
Supply Agency, Joliet, III, DA AAOi U 1 


0361. 

—Supreme Products Corp,, Oblcagn, 111 |i- 

486,000 (contract modification) . ul 
fuzes. Army Procurement Agency. I'hWi-. 
III. da AA09-69-C-0074. 

10 — Dorsett Electronics Co., Tulsa. Okl* I'- 
521,693. Receivers, detcclors, IntrinL' : 
tection sets and related manual# W * 
Equipment Research h r«^- 

ter, Fort Belvoir, Va, DA AKOMl-C 
0366. 

— M. Dyson Building Co., Baltlc^i \Vh»fr 4* 
$L366»480. Construction «f a aiudefs: 
mltory with consolidated mcfla aal #«'v)T 
shelter. Fort Rucker, Ain. Knginfre? 
Mobile, Ala. DA CAOl 69 0 0031. 

— Wells Marine, Inc,, Costa W©«a, t‘#hf IL 
289,830. Delay plungers now 
detonating fuzes, Army 
Agency, Chicago, 111. DA AA09 <7 <' 

U— Booing Co., Morton, Pa. 11 ,80 4.8^5, 
wing lioatfs for CH-47 Ohimvok 
Aviation Systems Command, Hi, 

DA AJO1-Q8-A-O0OB, 

—Bell & Howell Co., OhlcaKo. 111. 

(contract modification). Ilomblffi 
Evanston, III. Army ProflPmnfrnl Amf' I 
Chicago, III. DA AA09 09 0 014$ 

12 — Glchner Mobile Systems, UalUs*o^». h. 
$2,496,209. Electrical (M)Ulpm«nt 
Electronics Command, PhUadcIphU. K 
DA ABOB-60-O-OU9, 

13 — Donovan Construction Co., New tlrbiV*A 
Minn. $10,947,000. Motnl Pnrta fff 
high explosive proJcclMOfl- AwPa«'^-''S‘ 5- 
Procvircment & Supply Agent* y, JelUt, U 
DA AAOO-6D-C-0036. 

— Penland Paper ConverKr Corp.. Tw 
knna, Tex. $1,180,641. Fiber cenUlisMti Vs 
4.2-lnch mortars, Army 
Agency, Chicago, III. DA ACtll 67 C li2* 

14 — Hughes Tool Co„ Culver GUy, CaU# tv 
042,800, DlBassembly, inspedlon aM 

of crash-damaged OH 6 A hel J 

Sogundo, Calif, Aviation Byatwa* W 
mand, St. Louis, Mo. DA AJOl U Af ." 

—RCA, Burlington, Mass. 

peering services for land comWi 
Byatenui (an automated tent In f 
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if Biirface-to-surface miaslltJB). 
' Command, HuntsviUe, Ain. 
C~1144. 

Goodyear, Ariz $2,129,400. 
mtins projectiles, Army Pio- 
,ency, Pasadena, Calif DA 
)96. 

!orp., Anaheim, Cnllf. $1,124,- 
t modification) 30mm guns 
AH-SfiA Cheyenne helicop- 
Veapons Command, Rock Is- 
AF03-60- C-0033. 

, Andovei, Mass. $1,130,696, 
dificntion) Englneoilng aerv- 
Hawk missile system. Army 
•nand, Huntevillo, Ala. DA 
184, 

i & Rubber Co., Akron, Ohio, 
rack shoe assemblies {T188) 
reconnaissance airborne na- 
. St. MaryX Ohio Tank Au- 
nmnnd, Warren, Mich. DA 
»19 

, Cleveland, Ohio. $1,116,916, 
seals for UH-1 helicoptei's 
ement Agency, Los Angeles, 

DT-ee-c-ooss. 

ways Go., Sylacauga, Ala. 
ctal parts for 166mm high 
jectiles {M107). Ammunition 
& Supply Agency, JolIet> 111, 
G-0330. 

'rics, Vernon, Calif. $2,238,- 
arts for 162mm projectiles, 
lennl, Dover, N J. DA AA21‘' 

oducts, Northeast, Md. $1,- 
j for hand grenades, Ammu- 
rement & Supply Agency, 
AA09-69-C-0368. 

\ Co,, Jackson Heights, N.Y, 
3ntract modlHcation). Metal 
2. 7 6-in eh rocket fuzes, 
if. Ammunition Procurement 
ncy, Johet, HI. DA AAOO-09- 

on Products, Inc,, Cincinnati, 
26. Metal parts for 2.76-lnch 
Ammunition Procurement & 
y, Joliet, HI. DA AA00-69-C- 


, Now York, N Y, $7,439,469 
difleation). Manufacture of 
ading, naaembllng and pnek- 
I and 8-inch projectiles , and 
Jtivities at the Army Ammu- 
, Joliet, 111. Ammunlltou 
& Supply Agency, Joliet, 
r3-.AMC-00062 (A). 

•e Corp,, Buffalo, N.Y. $1,- 
ract modification). Distance 
bsystem for a visual airborne 
• system. Electronics Com- 
lonmouth, N.J. DA 28-048^ 

ric, Burlington, Vt, $3,229, • 
itomaiic guns (MClAl) and 
iTenpons Command, Rock Is- 
^F08-C9-C-0027. 
ic Technology Corp., Mont- 
Pn. $9,846,628. AN/VPS-2 
iBtallntion kite, and mlscol- 
’ parts for the Vulcan Air 
m. Frnnkforcl ArBcnnI, Phll- 
DA AA26-C0-C-0380. 

Igor, Silas Mason Co,, New 
^016,380 (contract modiflca- 
g, naaembllng and packing 
ind for support services at 
munition Plant, Burlington, 
ition Procurement & Supply 
, 111, DA AA09-08-O-0i68, 
Richmond. Ind, $1,218,203, 
)r 40mm high exploslvo pro- 
Procuvoment Agency, Cln- 
DA AA0D-69-C-0181. 

Contracting Corp,, Salem, 
3. Construction excavation 
Athens, Ohio, Flood Protoc- 
Engineer DIat., Huntington, 
V69-69-O-0068, 

Harvester Co„ San Diego, 
49, Nine 1,100 HP gas tur- 
p assomblios with acceaBories. 

San Frnnciaco, Calif, DA 
14. 


Waukesha, WIs. $1,186,426 
llflcation). Metal parts for 
tiles. Army Procurement 
go. 111. DA AA09-69-O-0244, 
leal Corp,, Bristol, Pn, $8,- 
act modification), Loading, 
id packing mortar propol- 
Mnres and ammunition corn- 
hall, Tex, Ammunition Pro- 
ipply Agency, Joliet, III. DA 
0200 (A). 


— Philco-Pord Corp., Newport Beach, Cnllf. 
$2,036,886. 209 sets of spare partfi for the 
Shillelagh miBslIe system. Army Procure- 
ment Agency, Pasadena, Calif. DA AHOl- 

68- A-0034. 

— Gocorp, Inc., Adrian, Mich, $2,679,808. 
Track shoe assemblies for Ml 13 personnel 
can lers Tank Automotive Command, War- 
ren, Mleh. DA AE07-00-C-274B. 

— Firestone Tire & Rubber Co., Akron, Ohio. 
$1,404,214. Hoad wheel disc asaomblics for 
M48 combat tanka. Tank Automotive Com- 
mand, Warren, Mich. DA AE07-60-C-2784. 

— Amron Corp., Waukesha, Wis. $.1,866,060. 
Metal parts for cartridge cases (M118), and 
base plugs and cups for 40mm cartridges 
(M40G). Ammiin ition Procurement & Sup- 
ply Agency, Joliet, III, DA AA09-09-C- 
0044. 

— Bauer Ordnance Co.. Detroit, Mich. $1,809,- 
631 (contract modification). Bayonets for 
MlCAl ilflos. Aimy Aisonal, Rock Island, 
111. DA AP01-69-C-0224. 

DA AF01-69-C-0224. 

26^W, W. Clyde Co., Salt Lake City, Utah. 
$1,070,798. Const! uction of a Paved exten- 
sion to an oxisting ninway ; bloat pad and 
ovonuns at each end of tho runway and a 
concrete decontomlnalton pad with con- 
necting taxi way a and necessary lighting, 
Diigvvay Proving Ground, Utah, Engi- 
neer Dist., Sacramento, Calif, DA OA06- 

69- 0061. 

— Skyline Industries, Foit Worth, Tex, $2,- 
127,070, M1A2 demolition kits. Army Pro- 
curement Agency, Cincinnati, Ohio. DA 
AG-69-C-0440. 

— Bell Acrosystems Co., Buffalo, N.Y, $2,180,- 
676, Design, development and delivery of 
three prototype survolUnncc sysloms for 
the Huey Cobra hGllcoptcr, Army Weapons 
Command, Rock Island, 111, DA AF03-G0- 
C-a004. 

— Grumman Aircraft Engineering Corp., 
Dethpage, N.Y. $1,179,000 (contract modi- 
fication), Ilemodornizatlon of nine OV-IA 
Mohawk aircraft. Stuart, Fla, and Beth- 
pngo, N.Y. Aviation Systems Command, 
St. Louis, Mo. DA AJ01-G8-C-15G1. (K), 

— AVCO Corp., Stratford, Conn. $12,003,600 
f contract modification). T68L13A and 
T63L701 engines for use on Iluoy, Cobra 
and Mohawk aircraft. Aviation Syslems 
Command, St, Louis, Mo. DA AJOl-68-0- 
1874. 

26 — Honeywell, Inc., Hopkins, Minn, $6,867,840 
(contract modiflcoiion). Grenade fuzes. 
New Brighton, Minn. Ammunition Pro- 
curement & Supply Agency, Joliet, 111. DA 
AA09 C8-C-0400. 

— Paco Corp., MomphiH, Tenn, $1,160,269 
(contract modlflcntlon). Two-second delay 
photoflnah cartridges (M123A1), East Cam- 
den, Ark. and Mcmpnls, Tonn. Picalinny 
Arsenal, Dover, N.J, DA AA21~00-C-0808. 

•—Amron Corp., Waukesha, Wis, $0,006,628. 
20mm brass cartridge cases (M103), Frnnk- 
ford Arsenal, Philadelphia, Pa. DA AA26~ 
60-0-0202. 

—Sanders Associates, Bedford, Maos. $2,200,- 
171, Engineering services for the Forward 
Aica Alert Radar system. Army Missile 
Command, Huntsville, Ala. DA AllOl-flO- 
C-124L 


— rrestern jsiectrie, Now York, N.Y. $0,481,- 
600, Modification kits for tho Nike Heroulcs 
mlasllo system, Burlington, N.O. Army 
Command, nunUvnio, Ain. DA 
AH01-69-.C-U26. 

— Mfg. Co., Philadelphia, Pa, $1,248,- 
896. Metal parts for fuzes for 81mm projec- 
tiles. Army Procurement Agency, Oincln- 
nnti, Ohio. DA AA00-fl9-O-0240, 

— SnndorB Asaociatca, Bedford, Maas. $7,102,- 
i33. Components and lest couipmont for 
the Forward Aron Alert Radar system. 
Army Missile Command, Hunlsvlllo, Ala. 
DA AHOl-CO-O-0749. 

— yinnoll Carp, and Hyun-Doa Construction 
Co„ Alhambra, Calif. $1,127,104, Conatruc- 
tion of concrete covers and end wall for 
aircraft aholtors, Kwang-ju, Suwon and 
Tae^i Air Baaos In Korea. Engineer Dial,, 
Par East. DA OA81-09-0-001B, 

28— Litton Systoma. Woodland Hille, Calif. $4,- 
661,610, AN/ASN-86 Inertial navigational 
^sterna, auxiliary items and lest sots. 
Electronics Command, Fort Monmouth. 
N.J, DA AB07~68-C-0846. 


—Motorola, lnc„ Scottsdale, ArIz, $2,697,000 
(eon* 

and ' 

sets 

Fort • 


Illinois, Urbnnn. HI. $1,678,- 
000 (contract modincntfon). Research of 
electronic and plasma technology for de- 


velopment of tochnlnucfl for military appli- 
cation. ElectronICH Cornnmnd, Fort Mon- 
mouth, N.J. DA AB07'-67*-G'0100. 

— ^MagUne, Inc,, Plnconiilng, Mich, $1,163,- 
100. Electrical cqulpniciit sheitors. Elec- 
tronics Command, Fort Monmouth, N.J, 
DA AB06-69-C'0U4. 

— Kolleit Aircraft Corp., Willow Grove, Pa. 
$1,742,004 (contract motHHcatlon). Porla- 
blo, aclf-contnluod iihotographlc labs. 
Electronics Command, Fort Monmouth, 
N.J, DA AB06-68~C~1226. 

— Chamberlain Mfg. Cor3>*i Now Bedford, 
Maaa. $3,006,062. Moleit parts for IBBmm 
projoctllos. Ammunition Procurement & 
Supply Agency, Joliet, IH* DA AAOO-QO- 
C-0377. 

— Olln Mnthieson Chemical Corp., East Al- 
ton, HI. $1,324,350 (coiitcacl modification), 
60mm illuminating projcoliles (M8dA3), 
Ammunition Procuromont & Supply Agen- 
cy, Joliet, lU. DA AAOO-09-C-OOB1. 

— Olin Mathieaon Chemlcnl Corp., Now York, 
N.Y, $1,968,877 (contract modlflcntion). 
Production of cxplosivca, support services 
and operation of tho Army Ammunition 
Plant, Charlestown, Ind. Ammunition Pro- 
curement & Supply Agonoy, JoHot, 111, DA 
AA09-69-0-0148. 


— Eastman Kodak Co., Klngaport. Tonn. $6,- 
742,742 (contract modideniion). Production 
of explosives, support a or vices and opera- 
tion of the Holston Army Ammunition 
Plant, Kingsport, Tcniu Ammunition Pro- 
curement & Supply Agency, Joliet, III. 
DA ll-m-AMC-86 (A)- 
—Hercules, Inc,, WIlmlnKton, Del. $10,828,- 
293 (contract modification). Production of 
explosives, support services and operation 
of tho Aimy AmmuniUon Plant, Radford, 
Va. Ammunition Procuromont St Supply 
Agency, Joliet, 111. DA 11“178-AMM7 
(A). 


— PMC Corp., Santa Clarn, Cnllf. $8,422,781. 
Fabrication and assembly of 162mm canis- 
tora pCM-026), Plcatlnny Arsenal, Dover, 
N.J. DA AA21-09-C~080n. 


—John R. Ilolllngswortli Co., Phocnlxvlllo, 
Pa. $1,066,470. 7.5 kw K^^norator sots. Mo- 
bility Equipment Comrnnnd, St. Louis, Mo. 
DA AKOI-C9-C-6028. 

—Texas Instruments, Inc,, Dallas, Tex. $1,- 
040,000 (contract modlflcntlon), Classified 
work, Dallas and Shcrinnn, Tex. Mobility 
Equipment Reaenrch & Development Cen- 
ter, Fort Bolvoir, Va. DA AK02-09-0- 
0641. 


461. Multlfuoi engine fiSKombiicu for 2V(j- 
lon irucks. Tank Automollvo Command, 
Warron, Mich DA AEO 0-68-0-000 6. 

—Mine Safety Appliances Co., Pittsburgh, Pa, 
$2,416,686, XM28E4 riot control masks, 
spare parts, and test Qqiiipmont. Edge- 
wood Arsenal, Md, DA AA16-68-G-0486. 
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3— WestlnghouHo Electric, Dallimoro, Md. $9,- 
788,579 (contract mod I Ho a Hon). An/APG- 
69 radar sets. Nnvnl Air Systems Com- 
mand. N00010“68-0'0670, 

-Montgomery Ross Pishor, Inc., Los An- 
geles, Calif. $2,820,000. Construction of en- 
listed men's barracks at the San Francisco 
Bay Naval Shipyard, Hunters Point, Cnllf. 
Western DIv., Naval FnclUtlos Engineering 
Command, Snn Bruno, Onllf, Nfl2474-67- 
C-0736. 

— ^American Electric Contracting Corp., La 
?L288,000- Construction of 
Pier Three utilities nt Uio San Diego Naval 
Stat on. Southwest Div., Naval Facilities 
San Diego, Oalif, 

N02474-fl9-C-0035, 

Washington, D.C. 
$1,039,300. Con tlnimtlon of the preparation 
for Nwvya pXQN ahlp noquisition 
Synlems Command. 

N00024-69-0-0268. 

4— Talley Industrlea, Inc., Mosa, Ariz. $7,600,- 

rocket Iiumchers. Naval 
Air Systems Command. KQ0010-69-0-0466. 
— Yaro, Inc,, Garland, Tox. 1 0,096,390, LAU- 
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8/A rocket launchers. Naval Air Systems 
Command. NC0019-G8-C-04B4. 

6 — McDonnell Douglas Corp,, St. Louis, Mo. 
¥33, BOO, 000 Ccontract modification). Long 
lead time effort and materials for RF-4C 
and F"4E aircraft. Nnval Air Systems 
Command, N000i9“6fl-C-040B. 

— General Dynamics. Pomona, Calif. ¥7,126,- 
430 (contract modification). Research and 
development on the Standard Arm Missile. 
Naval Air Systems Command, N00019-68- 
C-0400. 


^Gruman Aircraft Engineering Corp., Beth- 
page, N.Y. $4,680,000 (contract modifica- 
tion). Increase funding for long lend time 
effort for A-6A aircraft. Naval Air Sys- 
tems Command. NOw 6fl-0058. 


— Raytheon Co., Lexington. Mass, $1,328,010 
(contract modification). Sparrow IH mis- 
fiile guidance and control groups. Lowell, 
Mass. Naval Air Systems Command. 
N00019-C8-C-0025, 

0,_Whlttnker Corp., Snugua, Calif. $11,488.- 
000. Airciaft parachute fiarea (MK N K 
4&, Mod 0). Navy Ships Parts Control Cen- 
ter, Mcchnnicsburg, Pa, N00104-69-C-'0227, 
— XJ.8. Steel, Pittsburgh, Pa. $11,074,800, 
MK 81 , Mod 1, bomb bodies, McKeesport, 
Pa. Navy Ships Parts Control Center, Me- 
chanicabiirg, Pa. Nfl0104-00-C-0243, 

— McDonnell Douglas Corp., St. Louis, Mo 
$7,400,009 (contract modification). In- 
crease in the funding for long lead time 
effort nnd materials to support piocure- 
ment of RF-4E aircraft. Naval Air Sys- 
tems Command, N'OOOlO-&8-C'04B6. 

— Gciamer & Mitchell Co., Jacksonville, Pla. 
$1,931,000. Rehabilitation of barracks and 
moas halls at the Naval Air Station, Cecil 
Field, Fla. Naval raollitles Engineering 
Command. N624C7-67-O-0660, 


— G, L, Cory, Inc,, San Diego, Calif, $1,209,- 
980. Construction of an aircraft mainte- 
nance hanger at the Naval Air Station, 
Imperial Beach, Calif, Naval Facilities 
Engineeiing Command, NG2478*B9-C"0183 

— Maxon Electronics Corp., Macon, Ga. $1.- 
102,866. Impulse cnrlrldco (MK 2, MOD 
0 & MKO, MOD 0). Navy Ships Paits 
Control Center, Mcchanicfiburg, Pa. NOO- 
104-69-C^0261. 

— Kilgore Corp,, Toone, Tenn. $1,022,107, 
MK 26, MOD 8, marine markers. Navy 
Ships Parts Control Center, Mechanics- 
burg, Pa, m0l04-69-O-O21G. 

7 — McDonnell Douglas Corp,, Long Beach, 
Calif, $1,000,000 (contract modification). 
Increase In funding for long lead time ef- 
fort to support FY 1€69 production of 
A-4K nnd TA-4K aircraft, Naval Air Sys- 
tems Command, N00019-07-G-0170. 

— Bendix Corp,, Bnltlmore, Md. $3,007,278 
(contract modification). Increase in the 
limitation of authorization for alrbrone 
receiver transmitters and associated equip- 
ment. Nnval Air Systems Command, NOw 


GG-0637, 

— Sanders Associates, Nashua, N.H. $1,726,- 
041 (contract modlftcntton), Increase In 
the limitation of authorization for airborne 
receiver transmitters nnd associated equip- 
ment. Nnval Air Systems Command. 

K00010-&8-O“06a0. 

— Triple A Machine Shop, San Francisco, 
Calif. $1,080,349. Topside repairs and al- 
terations on the amphibious transport dock 
USS Vancouver (LPD-2). Superviser of 
Shipbuilding, Conversion, nnd Repair, 
Twelfth Nnval Dlst, San Francisco, Collf. 
N623683-G7-O-0012. 

10 — Worthington Corp,, Harrison, N.J. $3,484.- 
200, Steam turbine generator sets, associ- 
ated technical data nnd support Items. 
Wellflvillo, N.Y, Naval Ship Systems Com- 
mnnd. NOO 024-69 -0-6847. 

— General Electric, Syrncuse. N.Y, $2,229,- 
908 (contract madiflcatlon). Manufacture 
of three AN/TPQ-10 radar course direct- 
ing centrals. Naval Elcctronlo Systems 
Command. N00039-68-0-0530. 

— Raytheon Co„ Lexington, Mass. $2,000,000. 
Test and evaluation program to modify 
AN/SPG-51D radar seta, Bedford, Mass, 
Naval Ordnance Systems Command, 
N00017-fl9-C-2407. 

11 — McDonnell Douglas Corp., Long Beach, 
Calif. $2,209,600. Strut assemblies for A-3 
aircraft-. Aviation Supply Office, Phila- 
delphia, Pa. N00383-68-A-3200-0G82. 

—Horne Bros., Newport Nows, Va. $1,679,818. 
Topside regular overhaul of the dock land- 
ing ship USS Hermitage (LSD-84). Su- 
pervisor of Shipbuilding, Conversion and 
Repair, Filth Naval Blet,, Norfolk, Va, 
N92678-69-B-0S. 


— Arrowsmith Tool & Mfg, Corp,, Los An- 
geles, Calif. $1,110,260. Fabrication of ex- 
perimental and developmental models of 
ordnance items and ordnance related end 
products. Ridgecrest, Calif, Navy Purchas- 
ing Office, Los Angeles, Calif. N00123-60- 
C-0G8B. 

12 — ^Nortli American Rockwell Corp., Colum- 
bus, Ohio. $1,800,000. Evaluation of the 
feasibility of an improved target marking 
nnd light armament system for OV-lOA 
aircraft Naval Air Systems Command. 
N00019-69-C-044B. 

— ^RCA, Princeton, N.J. $1,640,608 (contract 
modification). Exploratory and develop- 
mental woik on a communications project. 
Naval Electronic Systems Command, 
N00080-68-C-1B18. 

13 — ^Johns Hopkins University, Applied Physics 
Laboratory, Silver Spring, Md $1,614,120. 
Increased reaenich and development work 
on Project Bumblebee. Naval Ordnance 
Systems Command. NOw 62-0604. 

— Gibbs Mfg. & Research Corp., Janesville, 
Wi9 $3,488,476. MK 846 bomb fuzes. Navy 
Ships Paris Control Center, Mechanics- 
burg. Pa. N00104-69-C-0281. 

14 — General Electric, Washington, D.C, $1,- 

260.000. Two gas turbine engines nnd in- 
stallation and test aboard ship. Naval Ship 
‘^vBtems Command N00024-60 *C-6B31. 

17 — Honeywell, Inc,, St. Petersburg, Fla, $7,- 

inerual components loi Poseidon 
missiles. Strategic Systems Project Office, 
N00030-69-C-0084, 

— General Time Corp,, LaSalle, III. $2,614,- 
180 Mechanical time fuzes (MK 342, MOD 
0) for five-inch gun ammunition, Peru, 
III, Navy Ships Parts Control Gen ter, Me- 
chanlcsburg, Pa, N00104-69-C-0247. 

— Gcngc Industries, Oxnard, Calif, $1,957,- 
786. Drafting, technical writing and illus- 
trating work for the Nnval Weapons Cen- 
ter. China Lake, Calif. Ridgecrest, Calif. 
Navy Put chasing Office, Los Angeles, Cnlli. 
N00123-09-C-0031. 

— Treple Construcllon Co., San Diego, GalH’. 
$1,068,730 Construction of boat repair fa- 
cilities at the Naval Amphibious Base, 
Coronado, Calif Naval Facilities Engineer- 
ing Command, N62473-68-C-0114, 

18— Honeywell, Inc„ Hopkins, Minn, $51,847,- 
202. Production of MK 46, MOD 1, torpe- 
does. Naval Ordnance Systems Command, 
N00017-60-C-1807. 

— Johns Hopkins University, Applied Physics 
Laboratory, Silver Spring, Md, $7,048,168 
(contract modification), Inci eased research 
and development on Project Bumblebee. 
Naval Ordnance Systems Command, NOw 
62-06040. 

10— Litton Systems, Woodland Hills, Calif. $1,- 
084,100. Inertial navigation systems and 
associated equipment. Nnval Air Systems 
Command. N0001D-09-G-04G1. 

— LTV Aerospace Corp., Dallas, Tex. $6,- 
245,364 (contract modification). Changes 
to extend the service life of P-8A/B and C 
aircraft. Naval Air Systems Command. 
N00019-68-C-0191. 

20— General Electric, Schenectady, N.Y, $8,- 

788.000. Design and furnishing of Navy 
nuclear propulsion components. Naval 
Ship Systems Command. NO0O24-Gfi-C-5154. 

— Scrlpps Institution of Oceanography, La 
Jolla, Calif. $3,041,687. Oceanographic re- 
search. Office of Naval Research, 

— Sperry Rand Corp., St. Paul, Minn, $1,- 
670,390. Computer components, spare parts, 
and engineering services. Nnval Ship Sys- 
tems Command. N00024-60-G-1137, 

—Sperry Rand Corp., St. Paul, Minn. $1,« 
007,768. A study of the combat system of 
the nuclear guided missUe destroyer 
(DXGN), Naval Ship Systems Command. 
Nfl0024-69-C-1238. 

24— Sperry Rand Corp,, St, Paul, Minn, $3,- 
179,630, Services, material for mainte- 
nance, design, development, production and 
delivery of computer programs for YP- 
8C/T-8C anti-submarine warfare avionics 
systems and VP-ANEW avionics. Johns- 
vlUe, Pa. and St Paul, Minn. Naval Air 
Development Center, Johnsville, Pa, 
N62269-60-C-0187, 

— Curiiss Wright Corp,, Wood-Rldge, N,J. 
$1,706,650, J66 engines used In A-'4A, B 
and 0 aircraft. Aviation Supply Office, 
Philadelphia, Pa. F41 608-69^ A-0067-GB54, 

26— General Precision Systems, Little Falla, 
N.J. $2,600,000. Support equipment for 
AN/ASN-90 inertial measurement systems 
used on A-7E aircraft Aviation Supply 
Office, Philadelphia, Pa. N00B88-88-A- 
8201-0 111. 


— Norfolk Shipbuilding & Drydock Co., Nor- 
folk, Va. $1,238,000. Regular topside over- 
haul of the dock landing ship US3 San ft 
Marcos (LSD-26). Supervisor of ShipbuIM- ’ 
ing. Conversion and Repair, Fifth Naval 
Dist., Norfolk, Va. IPB NC267&-6g-B-2L 

— M.I.T., Cambridge, Mass. $2,219,099. Re- 
search on Poseidon guidance systema, Stra- 
tegic Systems Project Office, N00030-G9-C- 
0089. 

27 — LTV Aerospace Corp., Dallna, Tex, $211,- 
459,088 (contract modification), A-7E air- 
craft , $27,628,986 contiact modification. 

aircraft Nnval Air Syslemg Com- 
mand. NO00l9-68’-C-0076. N00019-6B-C- 

0l4d. 

— United Aircraft, Hartford, Conn. $81,253,- 
467 (contract modification). J62-P-8A en- 
gines. Naval Air Systems Command. 
N00019-C7-C-0182, 

— Grumman Aircraft Engineering Corp » 

Bet linage, N Y. $7,600,000 (contract modi- 
fication). Long lead time effort nnd ma- 
torials for FY 1070 Piocurement of EA-$9 
Auciaft. Nnval Air Systems Commend 
N00019-67-C-0078. 

— ^General Electric, West Lynn, Mass. |5,- 
800,000 (contract modification). Engineer- 
ing development of TF-S4 turbofan ea- j. 
glnes foi VSX aircraft, Naval Air Sjslcma 
Commond, N00010-68-C-0443. 

— Boeing Co„ Morton, Pa. $6,242,000 (con- 
tiact modification). Increased funding and 
extension of long load time for CH-46D 
hclIcoptcrB. Naval Air Systema Command 
N00010-68-C-0301, 

—North American Rockwell Corp,, Columbus, 
Ohio. $2,460,000 (contract modification). 
Design, development, fabrication and tcsl 
of a naval intelligence proccaaing system. 
Nnval Ah Systems Command. NOOOIO-GS- 
0-0626. 

— Westlnghoiisc Electric Corp., RnlLlmcirej 
Md. $2,460,000 (contract modi deal I on), 
Modlficnilon kits for the AN/APC-B9 rndsi 
to Incorporate a digital computer to re- 
place existing analog computers. Naval Air 
Systems Command. N00019-Q9-C 0934, 

— Sylvnnin Electric Products, Mouiilain 
View, Calif. $1,668,262 (contract modifica- 
tion). Elcctionic counter-men 8 uio syatemi 
for EA-3B aii craft. Mountain View and 
Santa Cruz, Calif. Naval Air Syslcrra 
Command. N00019-08-G-0499, 

— Slngcr-Gcncrnl Precision, Inc,, Wnyne, 

N.J. $1,700,000. Research on Poseidon guld- 
nnce systems. Strategic Systems Project A 
OlTlce N00030-60-0-0086. ^ 

— Lormnek Corp., Upper Marlboro, Ma, $t,- 

162,000, Const! uction of a dispeiisary and 
dental clinic at Boiling AFB, Washing- 
ton, D.G. Chesapeake DIv., Navnl Facllitlc* 
Engineering Command, Washington, D.C. 
N62477-C7~B*0926. 

28 — United Aircraft, Hartford, Corm. $G,39i>,- 
000. Design nnd dovolopmont of the J62- 
P--400 engine. Naval Air Systems Com- 
mand. N00010-00-C-02DO. 

• — Marshall Building & Constructing Corp., 
Upper Darby, Pa. $1,806,099. ConBlrucHon 
of 100 family housing units at tlio Naval 
Base, Phllnuolphin, Pa. Navnl Facllitlw 
Engineering Command, Nfi2472-60 1LG015. 

—Burroughs Corp., Paoll, Pa. $l,C39,HL 
Classified equipment. Naval Ordnniico Sj’S- 
tems Command. N00017-69-C-1402. ’ 

— Stnnwick Corp., Arlington, Va. $1,380,416- 
Development of maintenance Informatlosi 
products for analysis by vailous nasal 
commands. Navnl Ship Syaloms Command. 
N00024-69-C-5024. 

—Richard K. W. Tom, Inc., HonohlUi, Ha- 
wall. $1,088,111, Construction of a nuclear 
overhaul facility, at the Naval Shipyard, ft 
Pearl Harbor, Ilnwall. Nava! FacIlltl'M i 
Engineering Command, N62472-’fl9~C-0320. 



DEPARTMENT OF THE 
AIR FORCE 


3 — AVCO Corp., Everett, Mass. $1,009*000 
Research nnd exploratory development on 
laser technology. Special Weapons Center, 
Klrtland AFD, N,M, F20601-69-0-C060, 
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— Hughes Aircraft, Culver City, Calif. $1,- 

600,000. Research and exploratory develop- 
ment on laser technology. Special Weapons 
Center, Kirtlaiicl AFB, N.M. F20601-60'C- 
0068 

4 — General Electric, Philadelphia, Pa $4,400,- 
000. Reaenrch and development of the MK 
12 re-entry system. Space & Misalle Sys- 
tems Organization, (AFSC), Los Angeles, 
Calif. AFO4-694-01C 

6 — Radiation, Inc., Melbourne, Fla, $6,800,000. 
Development and production of airborne 
communications equipment. Palm Bas^ Fla. 
Electronic Systems Dlv., (AFSC), L. G. 
Hanscom Field, Mass. F19628-C9-C-0lBg, 

0 — United Aircraft, Hartford, Conn. $1,166,- 
878, Fabrication of forgings applicable to 
J-67 aircraft engines. San Antonio Air 
Materiel Area, (AFLC), Kelly AFB, Tox. 
N388-69000A. 

■—Kollsman Inatnimcnt Corp., Elmhurst, 
N.Y. $1,876,000, Production of altimeters 

J AAU-19/A). Aeronautical Systems Div., 
AFSC), Wright-Patterson AFB, Ohio. 
'33657-68-C-0B69. 

— Chicago Aerial Industries, Barilngton, III. 
$2,375,000. Production of airborne cameras 
(LS-42A) for RF-4 and RF-B aircraft. 
Ogden Air Materiel Area (AFLC), Hill 
APB, Utah. F42600-6fi~C-1200. 

7— 'Continental Aviation & Engineering Corp., 
Detroit, Mich. $1,424,620. Production of 
J-69-T-41 aircraft engines, Toledo, Ohio, 
Aeronautical Systems Div,, (AFSC), 
Wright-Patteraon AFB, Ohio. F83CB7-00- 
C-0229, 

—Thiokol Chemical Corp., Brigham City, 
Utah. $2,189,190, Basic rocket motors and 
related data applicable to Genfo rockets. 
Ogden Air Materiel Area, (AFLC), Hill 
AFB, Utah. F42600-C8-A-2881, 

—General Electric, Utica, N.Y. $2,607,000. 
Production of airborne conn term ensure 
equipment (AN/ALQ-87 V). Aeronautical 
Systems Div., (AFSC), Wright-Patterson 
AFB, Ohio. F336B7-C0-O-0821. 

10 — Computer Sciences Corp., El Segundo, 
Calif. $4,305,296. Services and supplies for 
the development, installation, operation, 
test and maintenance of hardware to Im- 
prove space track equipment (AN/FPS 79 
& 80 of 496L System). Sacramento Air 
MateiJel Aren, (AFLC), McClellan AFB, 
Calif. F04606-Q9-C-a608. 

— McConnell Dougins Corp., St. Louis, Mo. 
$2,690,336, Modification of RF~40 aircraft. 
Robertson, Mo. Ogden Air Materiel 
(AFLC), Hill AFB, Utah. F34001~Q8-A- 
2019. 

— General Electric, Cincinnati, Ohio, $8,186,- 
666, Production of J70-GE~1B engines for 
RP-4C aircraft, Bvcndnle, Ohio. Aoronailtl- 
cnl Systems Div., (AFSC), Wrlght-Pnttor- 
son AFB, Ohio. F33667--fl8-C-1232. 

—United Technology Center, Sunnyvale, Calif. 
$1,600,000. Launch services anil related 
support for operation and maintenance of 
Capo Kennedy launch facilities. Capo Ken- 
nedy, Fla., and Sunnydnlo, Calif. Space & 
Missile Systems Organization, (AFSO), 
Los Angeles, Calif, F04701-09-C-003Q. 
—LTV Electro Systems, Dallas, Tex. $2,- 
000,000. Development of test cKiulpmont to 
simulate missile flights. Garland, Tox, 
Space & missile Systems Organization. 
(APSG), Los Anglos, CaJIf. POdYOl-OO-C-. 
0297. 

18— General Electric, Cincinnati, Ohio, $8,027,- 
700. Production of J79~GE-10 turbojet en- 
gines In support of the F-4J and RA-DO 
aircraft programs. Aeronautical Systems 
Wright-Patterson AFB, 
Ohio, P33667>-68~C-02fl8. 

17 — Continental Aviation & Engineering Corn.', 
Detroit, Mich. $1,147,410. J69-T-29 engines 
and related data. Toledo, Ohio, Aeronauti- 
cal Systems Div,, (AFSC), Wrlght-Pnttor- 
son APB, Ohio, P336B7-60-C-02D7. 

San Antonio, Tox. 
$1,661,821, Repair of Jot engine parts. San 
Antonio Air Materiel Area, (AFLC), Kelly 
AFD, Tex, F4 1608-69-0-0028-0003. 

— Paacoe Steel Corp., Pomona, Calif. $1,400,- 
260. Production of nylon ballistic closures 
for aircraft shelters. Hq., Air Force Logis- 
tics Command, Wright-Patterson AFB, 
Ohio, F3 36 00-0-60-0874, 

American Electric, Inc,, La Mirada, Calif, 
$1,300,200. Production of 750-lb. bomb as- 
semblies, Ogdon Air Materiel Area, 
(AFLO), Hill AFB, Utah, P42600-69~0- 
2785, 

Continental Aviation & Engineering Corp., 
Detroit, Mich, $1,074,024. Produotion of 
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J69-T-29 aircraft engines. Aoronautlcnl 
Systems Dlv., (AFSC), Wrlglit-PattorBon 
AFB. Ohio. F386B7-60-C-0362. 

— Contracting Machine Corp., Burlington, 
Mass. $1,668,647. Pioductlon of bomb com- 
ponents Ogdon Air Materiel Area, 
(AFLC). Hill AFB. Utah. F42C00-G9-O- 
2036. 

— Maxson Electronics Corp., Great River. 
N.Y. $8,886,631. Production of componenU 
applicable to general purpose bomba. Og- 
den Air Materiel Area, (AFLO), Hill AFB, 
Utah. F34601-68-A-2701. 

— ^United Aircraft, Hartford, Conn. $1,087,- 
262, Production of bearings applicable to 
J67 and TF83 aircraft engines. San An- 
tonio Air Materiel Area, (AFLC), Kelly 
AFB, Tex. N38a-60OOOA - SA-09-1071. 

19 — United Aircraft, West Pal in Beach, Fla, 
$2,000,000. Research and exploratory tlc- 
volopment work in the field of Inaor tech- 
nology, Air Force Special Wcapona Center, 
(^APSC), Kirtlnnd AFB. N.M. F20001-69*- 
C-0069, 

— Pago Communications Engineora, Wnah- 
Ington, D.C. $1,742,218. Mobile communi- 
cations equipment (AN/MRC-113) Long 
Island City, N.Y. Oklahoma City Air Ma- 
teriel Area. (AFLC), TInher AFB, Okin. 
P08400-flO-C-284B. 

24 — North American Rockwell Corp., Anaheim, 
Calif. $2,678,100, Mlnutemnn IH weapon 
system spuro paita. Ogdon Air Matortnl 
Area. (AFLC), Hill AFB, Utah. F04701- 
68-C-0174-QP04 

— Ryan Aoronaiiiical Co., Sun Diego. Ciillf. 
$1,284,880. Parachute compartments and 
components for mld-alr rctrlovnl eystoms. 
Saci‘nmcnto Air Materiel Aron, (AFLO), 
McClellan AFB, Calif. F04606-G0-A-0175- 
0001 . 

26— Hughes Aircraft, Culver City, Calif. $1,- 

260.000, Retrofit kits for Pnlcon nlr-lntor- 
coptor missiles, Tucson, Ariz. Warner 
Robins Air Materiel Area. (AFLO), Robins 
AFB, Gn, FOOQOS-00-a~0041. 

— Thiolcol Chemical Corp,, Brigham City, 
Utah. $1.111>132. Component aescmbltes 
(adaptor and loaded caso nssomblies) for 
Bomnre missiles. Ogden Air Mnlorlol Area, 
(APLC), mu AFB. Utah. P4Z00O-00-C- 
2176, 

—United Aircraft, Hartford, Conn. $1,188,- 
960, Production of castings appUcnblo to 
J-67 aircraft engines, San Antonio Air 
Materiel Area, (AFLC), Kelly AFB, Tox. 
N388-ODOOA SA-00-1070, 

20— McDonnell Dougins Corp., Tulsn, Okla, $1,- 

670.000. Modification kits for RB-OO air- 
craft. Warner Robins Air Materlol Aren, 
(AFLO), Robins APB, Ga. Fa4601-68-'A- 
3933 -RJ06. 


— IRW, Inc., Redondo Beach, Cnlif, $1,101.- 
000, Refurbishmont of AN/ASQ-06 nlr- 
borno electronics cqnipmont. Aoronautlcnl 
Systems Div.. (AFSC). W right- Pnttoraon 
AFB. Ohio, F830B7-60-0-09I2. 

27 — Genornl Motors. IiulinnnpoUs, Xnd, $8,801,- 
800, Dovolopmcnt work on tho direct lift 
aircraft engine program. Aoronaiiiical Sya- 
lojUB Dlv,, (AFSC). WTlght-PnttorBon 
AFB, Ohio, AP33 (708) 10026 (3 A 18), 

28— -United Aircraft, Hartford, Conn. $1,208.- 
630. Production of spare parts for J-G7 
aircraft onglncs. San Antonio Air Materlol 


OFF-SHORE PROCUREMENT 

6— Scott Lltligow Drydocks. Lid,. Greenock. 
Scotland, $2,843,600. Ovorhnul nnd repair 
of the floating dry dock, Los Atnmns (AFD 
B'-7), Navy Purchasing Ofllce. London, 
England. N62568-G0-C-6015. 

—Canadian Commercial Corp,, Ottawa, Can- 
ada. $1,107,900. Pressuro-tempornUiro lest 
Antonio Air Materiel Area, 
(AFLO), Kolly AFB, Tex. F41008-60-C- 
7806, 

11 — Canadian Commercial Corp., Ottawa, On- 
tario, Canada, $1,160,096. Modification kits, 
support spares and data appllcnblo to tlio 
URT-26 system— a boacon iranemtttcr for 
aircraft, Wnrner Robins Air Materiel Area, 
(AFLO), Robins AFB, Ga, 

— Northern Transportation Co., Ltd., Ed- 
monton, Alberta, Canada, $1,187,450, Wa- 
ter transportation for the annunl resupply 
of DEWLINE sites along the Arctic Consti 
Sacramento Air Materiel Area, (AFLO), 
McOiollan AFB, Gollf. F04000-60-0-0479* 


Naval Material Command 

{Continued from page 7) 

Vietnam must be mot. Ammunition^ 
spare parts, fuel, overhaul, and train- 
ing requii'ements are pressing* our 
support establishment to the limit. 
At tlio same time, the noiTnal peaco- 
Umo emphasis on economy continues 
in full force: cost reduction, reduc- 
tion In personnel, curtailment of over- 
time, stress on competitive buys, set- 
asides for small business, and many 
others. Contrast this with our World 
War II experience, when wo simply 
buried tho enemy with our produc- 
tion, and waited until after ^ day 
to count the costs. Operating: in the 
twilight zone presents a challenge 
that is almost without precedent. 

Tho Naval Material Command 
works to meet this challenge, along 
with the normal challenge of provid- 
ing the Fleet with warfare systems 
tliat meet the military needs, yet are 
fully supportable and economically 
feasible, through a unifled, cohesive 
management structure and philoso- 
phy. Tho command is huge, and it has 
many '"systems,” but It must work as 
n whole; it must bo truly a system of 
systems. 


Launch Complex 30 
at Cape Goes to Navy 

Launch Complex 110 at Cape Ken- 
nedy Space Center, Fla., has been 
turned over to tho Navy's Under- 
water Weapons I^esoarch and Engi- 
neorlng Station, Newport, R.L 

Tlie Navy will convert the former 
Perahing missile test ilrlng site to a 
facility to bo used in evaluating its 
now MK 48 torpedo weapon system. 

Tho Defense Industry Bulletin 
mnillng list is prepared by com- 
puter. When requesting a change 
ill address or stopping a sub- 
scription, readers must send tho 
mailing label from the back 
cover of tho magazine. Without 
this label, changes cannot be 
made. Do not alter or deface 
tho label. Allow two months for 
change of address. Changes and 
labels should be sent to tho 
Editor, Uofeiiso Industry Bul- 
letin, OASD (Public Affairs) 

The Pentagon Washington, ^ 

20301. 
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Ramey AFB Site of New 
SOFNET Solar Observatory 

Tlie Air Force has talcen another stride fonvard in keeping a 
saientiftc eye on the sun with the opening of a new solar obsei’va- 
tory in the Caribbean. The new telescope is located at Ramey 
AFB, Puerto Rico, and is the latest addition to the Air Force Solar 
Observing and Forecasting Network (SOFNET). Installation was 
managed by the Air Force Systems Command's Electronic Systems 
Division. 

SOFNET observatories are located at key pointe around the 
world to monitor the solar activity and gather forecast information 
for predicting geophysical effects. Network locations include Greece, 
Hawaii, the Philippines, Puerto Rico, and U.S. sites in New 
Mexico, California and Massachusetts. 

Infoi'mation from the Ramey observatory and other sites is 
funneled into the Solar Forecast Center, at the North American 
Air Defense Command’s Cheyenne Mountain Complex in Colorado. 

The telescope system permits simultaneous observation, remote 
television monitoring, and photographic recording by an electri- 
cally programmed camera to permanently document solar phe- 
nomena. At sunrise its celestial coordinates are set by a station 
operator and the system’s sun-follower is activated. The system 
does the rest. Tracking and photography are automatic. 

Accurate predictions of solar-flare eruptions, by Air Weather 
Service observers and forecasters, have important bearing on im- 
provement of sky-wave radio communications as well as manned 
spaceflight programs. 

Violent solar explosions emit great amounts of X-rays and high- 
energy atomic particles. Increased radiation from a solar flare 
can black out pilot-to-ground communications, disrupt long-dis- 
tance high-frequency radio communication, change low altitude 
satellite orbits, and produce dangerous radiation levels for unpro^ 
tected astronauts in space. Such events can wipe out long distance 
communications for more than an hour. It is these operational 
problems the Air Force is working to solve. 


Army Seeks Ideas 

for Future Missiles 

The Army Missile Command, 
Redstone Arsenal, Ala., has is- 
sued requests for quotations ask- 
ing industry to take an early; 
look at its requirements for fu 
turo missiles, and submit woith- 
while ideas on four systems 
problems. 

The four future sy.stems are: 
a tank type device with emphasis 
on firepower; a completely now 
weapon system to replace the 
present light anti-tank assanll 
weapon: an anti-tank assault aii 
defense weapon which coulii 
be suitably effective in oiLhei an 
anti-tank or air defense role; and 
a new generation of avtlllotr 
type missiles to be fired from 
Army aircraft. 

By making qualified contrac- 
tors aware of the Army’s prol> 
lems and asking them how they 
would describe new and uniqw 
ideas to solve the problems at 
the beginning of a research ef- 
fort, substantial time saving is 
anticipated dui’ing the later de- 
velopment phases. 

Technical supervision of the 
research and development cffoil 
is the responsibility of the Fu- 
ture Missile Systems Division of 
the Missile Command’s Research 
and Engineering Directorate, 
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ense Budget Reassessed 

Secretary Laird's Proposals 
to Congress . , . 


Note: The following ar- 
devoted to the statement of 
\orable Melvin R. Laird t Sec^ 
f Defense^ before the Senate 
Services Committee on March 
as later revised in his state’- 
fore the House Armed Serv-- 
wUttee on April 1969, Sec- 
aird*8 statements reassess the 
supplemental and FY 1970 rfe- 
dget goals enunciated by the 
Administration t proposing 
^ lower levels of spending for 
ing fiscal year. It should be 
at the Secretary of Defense 
cated the poasibility of fur- 
ndments to the defense budg- 
d continuing review so die-- 


hairman, in my 14 years as 
r of the House Subcommittee 
ise Appropriations, I never 


hesitated to state my views on all im- 
portant defense issues. In my now 
role as Secretary of Defense, I, of 
course, realiac the necessity of avoid- 
ing* preconceptions and of basing my 
recommendations to the President and 
the Congress on the circumstances 
now prevailing and on all of the rele- 
vant data now available to me as 
Secretary of Defense. 

It was in this spirit that Deputy 
Secretary of Defense David Packard 
and I undertook the task of reassess- 
ing the PY 19G9 defense supple- 
mental and the PY 1970 defense 
budget, prepared by the previous 
Administration and transmitted to 
tho Congress on Jan, 16, 1909. 

Our decision to undertake the 
major reassessment of the 1969 sup- 
plemental and the 1970 budget will 
not, I hope, be interpreted m a re- 
flection on tho work done by our pre- 


decessors. ... We do, of coa 
with them in some respeci 
our assossmont of the work 
and the relative emphasis 
believe should ho given to v, 
ments of the defense prograi 

Obviously, howovor, the 
at the Pentagon has not 
aince assuming oHlce on 
to review all of the prog 
activitiGs involved in comp I 
nor, obviously, to review all 
policy objectives and as 
upon which they wove basc< 
pi*oached our task with two 
in mind: 

• To conduct a comprelu 
view of our overall nation a 
policies — -political and eco 
well as military, 

• To initiate only those 
which we felt were urgently 
in tho FY 1969 defense sup 
and tho PY 1970 defense 
pending completion of our 
hensive review. 

Pcalis tic ally, we felt it 
possible for a brand new Ac 
tlon to conduct a thorough j 
tive review of tho FY 1970 
time for the present sessic 
Congress to act upon such 
The drat comprehensive pn 
the Nixon Administration w 
foire, bo reflected in the 
budget submission next year, 

>H 4^ ^ >K 
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The rationale for the pi’ograms 
proposed by the preceding Adminis- 
tration is set for ill in former Secre- 
tary of Defense ClilTord^s annual 
posture statement, copies of which I 
understand have been funiished to 
this Committee. [Editor's note: State- 
ment by former Secretary of Defense 
Clifford on FY 1970 defense budget 
and the FY 1970-74 defen.se program 
released Jan. 15, 19 G9, was pub- 
lished in article “Defense Budget 
Highlights,” DefeyiBO Imhisiry BiiU 
letin^ March 19C9, page 1.] The 
changes which I have recommended to 
the Bureau of the Budget and the 
President will be summarized in the 
ainendinents transmitted to the Con- 
gress, My inirpose liere this morn- 
ing is to ])resent these changes 
in greater detail and explain to 
this Committee why we believe 
tliey will improve onr overall de- 
fense posture in the years aliead. 
Where wc do not now have a sound 
and sufficient basis for change, we 
recommend that the January budget 
requests ha permitted to stand. As I 
mentioned earlier, the PY 1971 
budget will be the fii*st Nixon Ad- 
ministration budget, and will be based 
on the completed reassessmeiii If, 
during the next two or three months, 
our continuing study reveals that 
additional changes in the FY 1970 
budget require urgent Congressional 
action, we will bring them promptly 
to your attention. 

In maldng our review for this sub- 
mission to the Congress and, in our 
overall assessment, we decided to be 
guided by the following considera- 
tions; 

Southeast Asia Requirements. 

As long as U.S. military forces are 
engaged in combat operations in 
Southeast Asia, their essential needs 
must be met without exception, Fur- 
thermore, wo must always be pre- 
pared for sudden surges of combat 
activity, i,c,, large-scale Communist 
offensives. At the same time, we must 
take fully into account the latest 
experience data in computing our re- 
quirements. These data include ac- 
tivity, consumption and attntion 
rates; stock levels in Southeast Asia 
and world-wide; the expansibility of 
the 'Agoing'’ production base; etc. 
With the Korean war expeiience in 
mind, we must be particiilarly caTeful 
at this stage of the conflict in South- 
east Asia to avoid overstocldng and 


to draw down or redistribute any 
excesses which may have already 
accumulated. 

Noil -Southeast Asia General Purpose 
Force Requirements. 

The overriding prioniy given to the 
needs of our forces in Southeast Asia 
during the last three and one-half 
years has apparently caused some 
significant distortions in the overall 
balance of our General Purpose 
Forces. Although it is highly unlikely 
that these imbalances can be fully 
rectified until the conclusion of the 
conflict in Southeast Asia, we are 
exploring the possibilities of doing 
more to correct some of them (luring 
the FY 1970 budget period, 

Strategic Forces Requirements . 

The rapid buildup of Soviet stra- 
tegic forces during the last two or 
three years — intercontinental 
ballistic missiles, new surface-to-air- 
missiles and manned interceptors, and 
the projected increase in submarine- 
launched ballistic missiles — is a cause 
for concem with regard to the overall 
strategic balance between the United 
States and the Soviet Union. Similar- 
ly, Communist China's progress in the 
development of nuclear armed bal- 
listic missiles may soon pose a new 
strategic thi'eat to the United States. 
Accordingly, special attention must 
be given now to the adequacy of our 
own strategic offensive and defensive 
forces, over both the near term and 
the long tenn. 

Readiness for Production. 

Many of the serious problems en- 
countered in the deployment of major 
weapon systems (delays, cost over- 
runs and failure to meet peiformance 
specifications) could probably be 
avoided if mox’e time were taken to 
complete development, test and eval- 
uation of the critical subsystems and 
components, In fact, the tendency to 
rush into large-scale production be- 
fore development has been completed 
may well cost more time and money 
over the long run, than a more sys- 
tematic and orderly approach. While 
each case must be judged on its own 
merits, taking into account the state 
of the art and the urgency of the re- 
quirement, it would appear that as a 
genei'al rule we would be better off 
with more realistic scheduling. Ac- 
cordingly, each new major weapon 
systems program reflected in the FY 
1969-70 budgets will be reviewed to 


ensiu'e that the development and 
duction schedules proposed arc tmly 
attainable, not only in terms of Umo, 
but of cost and performance as well. 

Military Pay Reform, 

Manpower requirements for the 
future necessitate the modeimization 
of military compensation to ensure 
eiTectiveness and equity to all con- 
cerned. Accordingly, we have under- 
taken a comprehensive review of this 
complex issue in order to meet this 
requirement. We have studied the 
Pay Plan proposed by the previous 
Administration but, based on our 
study, we have concluded that much 
more extensive work is neccasaiy be- 
fore submitting our recommendation,' 

Economy and Efiiciency. 

In view of the potentially dan- 
gerous economic and fiscal situation 
in which the nation now finds itself, 
all demands on the Federal Inulgot 
must be matched against a stHct set 
of national priorities. Accordingly, we 
are searching out every area foi 
potential reductions, including; 

® Programs and activities ^vhich 
contribute only marginally to our de- 
fense posture must be eliminated. 

• While Pi*esident Nixon aupiioris 
the pi'evious Administration's request 
for relief from the civilian perflonnel * 
reductions imposed by the Revenue f 
and Expenditure Control Act of 1968 p 
he expects each department and 
agency to hold its civilian employ- 
ment at the minimum compatible with 
the efllcient conduct of its operations. 
In this connection, particular atten- 
tion will be given to overhead ac- 
tivities. The buildup for the Vietnara 
conflict has been completed and il 
should now be possible to shako dovin 
the organization and eliminate ac- 
tivities which are no longer needed. 

• The Defense Depai'tment, par- 
ticularly over the last three yean, 
has accumulated a substantial back- 
log of needed military construetka^ 
projects, Several years will be needed 
to work it olT in a reasonable manner. 
It is, therefore, imperative that all 
unneeded or mai'ginal installatiojm be 
closed, or their activities consolidated 
at other installations. 

Scope of National Security 
Problems 

Before I discuss the proposed 
changes to the FY 1969 supplemental 
and the PY 1970 budget, I would like " 
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to mention briefly the scope of the 
national security problems which we 
find ourselves facing as we begin the 
work of the new Administration. 

In view of the major reassessment 
now in progress by the National 
Security Council, I will not attempt 
a comprehensive discussion of our 
national secunty problems around the 
world. Such a discussion must await 
the results of our own reassessment. 
I will merely touch on the problems 
we face to indicate the enormity of 
the undertaking which confronts the 
new Administration. Never have the 
challenges to our national security 
exceeded in number and gravity those 
which we found upon taking office. 

At the forefront is the war in Viet- 
nam. Along with the war itself, we 
have inherited a backlog of many 
years^ accumulation of ground rules, 
operating procedures and unwritten 
understandings which multiply the 
complexities. I will say more about 
Vietnam in just a moment. 

Nearby in Laos, Communist forces, 
including some 40,000 North Viet- 
namese in addition to the indigenous 
Pathet Lao, have recently dealt 
serious setbacks to the Laotian armed 
forces, and could probably overrun 
the entire nation at will, Such a de- 
velopment would bring Norih Viet- 
namese troops right up to the border 
of Thailand, 

To the north, on the Korean Penin- 
sula, a peace hangs by a slender 
thread. The North Korean regime, 
backed by large and well equipped 
armed forces, still loudly proclaims 
its aggressive intent with respect to 
the Eepublic of Korea in the South. 
The threats of the regime are under- 
lined by their attempt last yeai* to 
assassinate the President of the Re- 
public of South Korea, their seizure 
of the Pueblo which they still hold 
illegally, and their continued effiorts 
to infiltrate aimed bands into the 
South. 

Communist China, nevertheless, 
still constitutes the most dangerous 
potential for threatening the peace 
in Asia. Its vast army and relatively 
large air and naval forces are now on 
the verge of being supplemented by 
an operational nuclear capability, 
giving Communist China the possi- 
bility of being one of our gravest na- 
tional security problems in the 1970s. 

In South Asia, a potential security 
problem is posed by the withdrawal 
of United Kingdom military forces 
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from Malays! a/Singap ore by the end 
of 1971. Australia and New Zealand 
have recognized this problem by an- 
nouncing their intent to maintain a 
military force there. 

In the Middle East, the almost 
daily clashes indicate that the Arab- 
Israeli conflict verges on an active 
state of war, with the imminent 
threat of expansion. This situation is 
complicated by the continuing flow of 
Soviet Aims to their Arab clients. 

In Europe, the extent of our na- 
tional security problems was put into 
sharp focus by the Soviet invasion of 
Czechoslovakia, the speed and effi- 
ciency with which the invasion was 
carried out, and the recent Berlin 
harassment. Against this backdi'op, 
we must deal with a NATO besot 
with both military and political prob- 
lems of no small magnitude. 

We are confronted with a marked 
increase in Soviet strategic weapons 
capability, both ofTensive and de- 
fensive, a challenge that is of serious 
import. 

There has also been a distinct 
buildup in Soviet general purpose 
forces. A.s you know, the Soviets arc 
increasing their naval capabilities in 
the Meditei'ranean and the Indian 
Ocean, as well as increasing their in- 
volvement in Middle East afTairs, At 
the same time, the Russian research 
and development effort is still going 
fonvard at a vigorous pace. All of 
this is reflected, of course, in the in- 
creased military budget of the 
Soviets. 

Complicating all of those problems 
are serious U.S. and free world bal- 
ance of i)ayments difficultie.s; an im- 
balance in our readiness caused by 
the war in Vietnam; the increasing 
competition for resources within the 
United States; and the threat, if 
indeed not the actuality, of unsatis- 
factory price instability, 

Vietnam 

It is the Vietnam situation that I 
would like to discuss with the Com- 
mittee for a few moments, in order 
to give you a brief repori on my 
observations after my recent trip to 
that beleaguered country, 

Since the last week in February, 
enemy forces have been engaged in 
a new offensive in South Vietnam. 
This has consisted primarily of at- 
tacks by Are against American and 
allied military bases. In addition, 


there has been a troubling frequency 
of attacks on the civilian population, 
including rocket attacks on Saigon, 
DaNang, and Hue. 

Prom the military standpoint, our 
military commanders believe the cur- 
rent enemy offensive is destined for 
failure. Ambassador Bunker, General 
Abrams, our commanders in the field, 
and the leaders of the government of 
the Republic of Vietnam are in unan- 
imous accord that tlie enemy's 
efforts will gain no toiritory perma- 
nently, nor will they bring about any 
lasting reduction in the level of 
pacification. The rocently initiated 
enemy action has had surprisingly 
little impact on the morale of the 
South Vietnamese people and their 
government. At tlie same time, how- 
ever, the enemy's escalation of ac- 
tivity has increased substantially the 
U.S. and South Vietnamese casualty 
rates. 

While the military leaders in South 
Vietnam assured me that this ofTon- 
sivo can and will bo contained, they 
also conceded the enemy's ability to 
conduct similar offtnisives in the 
future, at least on an intennittont 
basis. This continued capability on 
the pari of the enemy derives from 
certain intractable factors in the 
Vietnamese situation. The forces of 
Hanoi and the National Liberation 
Front continue to ])o supplied with 
sophisticated equipment and weapons, 
such as 122mm rockets from Soviet 
and Communist Chinese resources. In 
addition, the enemy forces arc able 
to take refuge in sanctuaries across 
the Ijorders of Laos, Cambodia, and 
North Vietnam. The Laotian and 
Cambodian sanctuaries are of great 
importance in the enemy's ability to 
withstand our ovei’whelming su- 
l)eriority in mobility and firepower, 
Moreover, Cambodia has become in- 
creasingly important in the infiltra- 
tion of supplies and men, and in the 
command and control of the enemy 
forces. 

The indiscriminate enemy rocket 
attacks on Saigon, DaNang and Hue 
are not militarily significant. As of 
this time, the attacks have added to 
the degree, but not to the type, of risk 
to which U.S, fox’cos have for some 
time been subjected. These attacks, 
furthermore, have as yet done little 
to affeci adversely the morale of the 
South Vietnamese public. At the same 
time, there can bo no doubt that the 
rocket attacks in Saigon, DaNang and 
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, . we must greatly increase oiii* effort to improve capabilities of the South 
Vietnnmese armed forces , . , ” 


Hue are completely inconsistent with 
the understniulinga which underlie 
the bombing halt 

As you will recall, the position of 
the present Administration on this 
matter was stated by President Nixon 
in his press conference on March 4. 
In reply to a question on how we 
might respond if these attacks were 
to continue in South Vietnam, he 
said: 

. • the United States has a 
number of options that we could 
exercise to respond. We have 
several contingency plans that 
can be put into effect. 

**l am considering all of those 
plana. We shall use whatever 
plan we consider is appropriate 
to the action on the other side, 

I will not indicate in advance, 
and I am not going to indicate 
public! y» and I am not going to 
threaten — I don’t think that would 
be helpful — that wc are going to 
start bombing the North or any- 
thing else. 

will only indicate that we 
will not tolerate a continuation of 
this kind of attack without some 
response that will be appropriate.” 

In addition to containing the cur- 
rent enemy offensive, allied military 


efforts are reported to he making 
steady progress. For example, during 
my recent trip to Vietnam, both 
General Cushman and General Stil- 
well cited significant advances in I 
Corps in eliminating enemy influence, 
including the Viet Cong infrastruc- 
ture (VCT). General Cushman, how- 
ver, informed me that an additional 
two years would bo required before 
he could see the situation as being 
satisfactorily in hand, It is apparent 
that a successful anti-infrastructure 
effort will, thus, require a substan- 
tially higher enemy rate of attrition 
than has yet been realized. 

Militarily, I was assured by our 
militai'y commanders that the situa- 
tion in III Corps is under control. 
General Abrams believes his tactics 
and precautions have greatly reduced 
the risks of significant enemy in- 
cursion into the capital city of Sai- 
gon, The mortar and rocket attacks 
have been relatively infrequent and 
unimpressive in number, In the IV 
Corps area as well, the military 
situation is steadily moving in a 
direction favorable to the government 
of the Republic of Vietnam and the 
United States. However, Major Gen- 
eral Eckhait, the senior U.S. Military 
Adviser in IV Corps, recognizes that 
the pacification effort is proceeding 


slowly in this traditional Viet Cong 
stronghold. 

The basic problem remains that of 
achieving permanent South Viet- 
namese govenimenial control over the 
country. Although Ambassador 
Bunker gives persuasive documenta- 
tion of steady political growth by the 
government of South Vietnam, this 
progress is difficult to translate into 
nationwide security. Even greater 
national exertion will be necessary to 
bring administration and political 
structures of the government of the 
Republic of Vietnam into the villages 
and hamlets of South Vietnam. This 
would be an extremely difficult task ; 
under peaceful circumstances; it Is \ 
monumental while hosUlities continue 1 
at the present level. 

Readiness and Progress of 
Republic of Vietnam 
Armed Forces 

The regular, irregular and police 
forces of South Vietnam now include 
over one million men. The arms and 
equipment funiished by the United 
States have increased both in quan- 
tity and quality. 

I regret to report, however, that I 
see no indication that we prosontly 
have a program adequate to Ining^ 
about a significant reduction in the 
U.S. military contribution in South 
Vietnam. The current operating as- 
sumption, as slated to me, is that 
even the currently funded moderniza- 
tion program for the South Viet- 
namese forces will equip the ^^oulh 
Vietnamese forces only to withstand 
the Viet Cong insurgents that would 
I’emain, after all North Vietnam 
forces had been withdrawn to North 
Vietnam. Also, the presentation given 
to me by the staff of the Mili- 
tary Advisory Command, Vietnam, 
(MACV) was based on the premise 
that no reduction in U.S. persjonnelJ 
would be possible in the absence o? 
total withdrawal of North Viet- 
namese troops, Our orientation sccnis 
to have been more on operations than 
on assisting the South Vietnamese to 
acquire the means to defend them- 
selves. 

About a year ago, the government 
of South Vietnam undertook a gen- 
eral mobilization to expand the 
ar^med forces to more than 800,OCH} - 
by the end of PY 1969 and, in connec- 
tion therewith, the U.S. Govenimerit ' 
assumed the task of equipping those ^ 
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forces and modemizing the 
Drees so that they could 
ke over more of the combat 

•all modernization program 
d into two phases: Phase 
or the maximum possible 
land forces combat capa- 
iming continued U.S. par- 
n the war at the then cur- 
Phase II called for the 
it of indigenous forces, 
Id be capable of siippress- 
mey on their own if North 
i and U.S. forces were 

; the budget request trans- 
the Congress in January, 
about $1.1 billion has been 
‘d for Phase I ($632 mil- 
PY 1970 budget, $351 mil- 
e FY 1969 supplemental, 
on reprogrammed from 
Y 1969 funds, and $66 mil- 
FY 1968 supplemental). 
} million of the Phase I 
earmarked for procure- 
it $600 million for tracked 
tides, trucks, weapons and 
l; and most of the re- 
Dout $160 million, for air- 
ut $300 million is ear- 
L* operations and mainte- 
Dori of the South Viet- 
ces — general supplies and 
, training, operations, etc. 
s were included in the 
dget request for Phase II 
am infoimed, the reqnire- 
not yet been defined. How- 
e basis of my discussions 
ssador Bunker and Oen- 
is during my recent visit 
ietnam, and on the basis 
liminary reassessment of 
needs and requirements, 
i to the conclusion that we 
- least start Phase II this 
doing so, however, solely 
s that this would pemit 
the process of replacing 
ombat forces with South 
military and para-mili- 
)nnel that are better 
ter led, and better amed 
oi’e. 

msh. to mislead this Com- 
vhat I am talking about 
lot talking about the with- 
American troops at the 
2 , As President Nixon said 
o a question at his press 
•n March 14: 


. , in view of the current of- 
fensive on the part of the North 
Vietnamese and the Vietcong, 
there is no prospect for a reduc- 
tion of American forces in the 
foreseeable future. 

“When we are able to reduce 
forces as the result of a combina- 
tion of circumstances — the ability 
of the South Victiiaiuese to de- 
fend themselves in areas where 
we now are defending them, the 
progress of the talks in Paris, or 
the level of enemy activity — 
when that occurs, I will make an 
announcement. But at this time 
there is no foreseeable prospect 
in that lield.*^ 

Therefoi*e, the change I am talking 
about represents not only increased 
funding for modemization of the 
armed forces of South Vietnam; it 
also represents the establishment of 
a new objective for this moderaiza- 
tion which has not previously existed, 
namely, the effective assumption by 
the Republic of Vietnam aimiod 
forces of a larger share of combat 
operations from American forces, 
Frankly, while it may be difllcult to 
carry out U.S, force reductions until 
South Vietnamese forces are capable 
of replacing the forces that we reduce 
or withdraw, we must greatly in- 
crease our efforts to improve capa- 
bilities of the South Vietnamese 
amed forces, and to work toward a 
situation in which U.S. forces can, in 
fact, be withdrawn in substantial 
numbers, 

Accordingly, we propose to add ap- 
proximately $36 million in PY 1969 
and approximately $120 million in 
FY 1970 for this purpose, About $26 
million of the FY 1969 funds and $76 
million of the FY 1970 funds would 
be used to procure equipment for the 
South Vietnamese ground forces — 
armored canders, trucks, trailers, 
radios and night vision devices, etc, 
The remaining $10 million of the PY 

1969 funds and $23 million of the FY 

1970 funds would be used for train- 
ing, general supplies and spare paits, 
transportation, and depot operations 
associated with the major end items 
to be provided. About $20 million of 
the PY 1970 funds would be used to 
prepare the South Vietnamese air 
force to operate more advanced alr- 
ci^aft. A small amount, about $2 mil- 
lion, would be used for the modern- 
ization of the South Vietnamese navy 


— ^for the overhaul and opex^aiion of a 
few U.S, vessels to be turned over to 
them. 

Proposed Adjustments to 
the FY 1969 Supplemental 
and FY 1970 Budget 

Our recommepded changes to the 
FY 1069 supplemental and FY 1970 
budget requests, ti’ansmitted to the 
Congress by the preceding Adminis- 
tration in January, are summarized 
by general category in Table 1 at- 
tached to this statement. [Financial 
tables referred to in Secretary 
Laird's statement appear on pages 
16 to 19 of this issue.] The original 
and revised budget estimates are 
shoxvn by appropriation account in 
the next two tables — the FY 1969 
supplemental in Table 2 and the FY 
1970 budget in Table 3. The original 
and revised amounts requested for 
authorization in FY 1970 are shown 
in Table 4. (No further changes are 
requested in the PY 1969 authoriza- 
tions, as revised in January 1969.) 

The net change in New Obliga- 
tional Authority is minus $141 million 
in FY 1969 and minus $8,103 million 
in FY 1970, for a total net reduction 
of about $3,244 million in the two 
years. The net change in the amounts 
requested for authorization in FY 
1970 is minus $1,188 million. 

Total Defense Department Outlays 
are now estimated at $78,4 billion in 
PY 1969 (the same as in the January 
budget) and $77.9 billion in FY 1970 
($1.1 billion less than in the Jan- 
uary budget). I should point out, 
however, that our review to date has 
already revealed a deficit of several 
hundred million dollars in the Navy 
shipbuilding and conversion program, 
and additional deficits in other major 
programs. I ^vill have more to say on 
this later% 

I should also point out that neither 
the original nor revised estimates of 
New Obligational Authority and Out- 
lays include the cost of the pay in- 
creases which will go into effect under 
existing legislation. The total cost to 
the FY 1970 budget of the new pay 
Increases already authorized under 
existing legislation is estimated at 
$2.6 billion — $1,8 billion for military 
and $0.7 billion for civilian personnel. 

Provision for these pay increases 
has been made in the government- 
wide * Allowances for Contingencies" 
account, 
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One final point before tuming to 
our proposed changes to the Fy 1969 
supplemental and the FY 1970 
budget As you know, President 
Nixon had not finally approved the 
goveniiment-wde biidget changes as 
of the time I submitted this statement 
to you. 

However, realizing the urgency of 
this Committee's time requirements, 
I requested and received permission 
to present the Defense Department 
changes to yo\i in advance of final 
approval of the overall budget. Ac- 
cordingly, I must point out that the 
requested program changes and 
figures, which I am discussing today, 
are subject to modification by the 
Bureau of the Budget and the Presi- 
dent until the govemmeni-wide 
budget is finally approved, 

Strategic Forces 

The first item on Table 1 is the Sen- 
tinel (now Safeguard) program. Pres- 
ident Nixon on March 14 explained 


the reasons why we have reached the 
conclusion that we must go ahead with 
the development and deployment of a 
ballistic missile defense system. He 
pointed out that tlie system now being 
proposed is based on a different con- 
cept than the Sentinel system approv- 
ed by the preceding Administration. 
The * modified anti-ballistic missile 
(ABM) system has been designed so 
that its defensive intent is unmistak- 
able. Moi’eover, it will be deployed in a 
manner clearly related to the emerg- 
ing threat, rather than on the basis 
of some fixed schedule based on the- 
oretical assumptions. 

In reviewing this program, we 
examined all of the major alterna- 
tives; 

♦ A deployment which would de- 
fend U.S, cities against a Soviet at- 
tack. 

• No deployment at all, but a con- 
tinuation of research and develop- 
ment. 


» The continuation of the Sentinel 
program approved by the preceding 
Administration. 

« The deployment of a modified 
system which would fulfill three 
objectives: defense of our land-based 
strategic offensive forces against a 
first strike by the Soviet Union j pi*o- 
tection of the American people 
against the kind of nuclear att-ack 
which Communist China is likely to 
be able to mount within the decade; 
and defense of the nation against an 
accidental or small attack from any 
source. 

Alternative 1. 

We rejected the first alternative, 
not because we do not want to provide 
complete protection for the American 
people against a major Soviet attack, 
but rather because it is not now In 
our power to do so. The heaviest de- 
fense system we considered in our re- 
view, one designed to protect CUr 
major cities, could still not prevent 
a catastrophic level of U.S. fatalities 
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►f a deliberate all-out 
And, such a deploy- 
)k like the prelude to 
strategy designed to 
viol deterrent. 


the second alternative 
t) because it left us 
to provide defense for 
on the schedule that 
uived by the Soviet 

0 not reach an agree- 

1 Soviets on limiting 
'riie Soviet Union is 

offensive forces at a 
tster rate than was 
)67, when the decision 
lel was made, 
recall, former Secre- 
> Clark Clifford, in his 
mt in January, pointed 
)enod of a little more 
s the Soviets had in- 
lumber of operational 
s more than threefold, 
d-1966 to 896 by Sept. 


1, 1968. As of today, the Soviets have 
in-being and under construe ti<ni more 
ICBM launchers than the 1,018 posses- 
sed by the United Slates, 

Moreover, the Chinese throat 
against our population, as well as the 
danger of an accidental or small at- 
tack from some other source, cannot 
he ignored. Since it is within our 
power to reduce U.S. fatalities to a 
minimum level, or to piwent them 
altogether in the event of Chinese 
attacks or small attacks from other 
nations, we must act to do so, 

Alternative 3. 

We rejected the third alternative 
(deployment of the Sentinel sysUun 
approved by the preceding Adminis- 
tration) because it would not provide 
su flic lent protection against the 
emerging Soviet threat to our stra- 
tegic offensive forces, These emerging 
Unseats include the rapid buildup in 
the Soviet aubmaidne-launched ballis- 
tic missile (SLBM) force, their de- 
velopment of a Fractional Orbit 


Ilomliaixlniont System (FOBS), and 
their likely dejiloyment of large 
TCBMs with mulUplo warheads. Also, 
the original Soniinol plan could bo 
misintcrpi’eted as — ^und could, in fact, 
have born — a first slop towards the 
construction of a iioavy system for 
tlio defense of our cities* 

AUeriiativo 4, 

T belie VO we can all agree that our 
nuclear (leieiToni must ])0 made as 
secure an is technically and economi- 
cally feasible, Our nuclear forces de- 
fend not only ourselves, but our allies. 
Accordingly, wo must take whatever 
.steps are ])racti cable to ensure that 
our sti'atcgic retaliatory forces can 
survive a Soviet attack, 

After examining the available al- 
ternatives, we have concluded that a 
CO nil)i nation of approaches provides 
the most roiilistic moans of safe- 
guarding our rotaliaiory capal)ility. 

This comb illation consists of begin- 
ning a measured deployment of an 
active defense of our retaliatory 
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forces, sti’iictured to expand as cir- 
cum stances may dictate, and pre- 
sei’ving the option, if wo later find it 
necessary, to hai’deii further our 
land-based missiles, The combination 
is necessary because our studies show 
that hardening alone would not pro- 
vide adequate protection against fore- 
seeablo advances in the accuracy of 
Soviet missiles. 

The ABM defense system we now 
propose to deploy will use components 
previously developed for Sentinel, 
However, these components will he 
deployed in such a way as to provide: 

• A local defense of the Minute- 
man missile silos. 

• Early waming and area defense 
of our bomber buses and command 
and control system. 

• A defense of the continental 
United States against the land of 
attack which the Chinese Communists 
may bo able to launch in the mid- 
1970s, 

• Protection against an accidental 
or small attack f i*om any source. 

This system will not require the 
emplacement of missiles or radars in 
or near our major cities, except for 
the protection of the National Com- 
mand Authorities in Washington, 
D. C. 

Our ciuTent plan includes a total 
of 14 sites, compared with 17 sites in 
the previous plan. Twelve of the sites 
are in the continental United States, 
The other two, Alaska and Hawaii, 
have been included as an option, The 
Chicago, New York, and Salt Lake 
City sites have been eliminated, Thus 


far, only the first two sites— Grand 
Porks APB, N.D,, and Malmstrom 
APB, Mont, — have been approved for 
deployment, each with one 4-facG 
Missile Site Radar (MSR), one 1-face 
Perimeter Acquisition Radar (PAR), 
Standard Spartans and Sprints. The 
schedule on which the remaining sites 
will be deployed will be determined 
year by year in step with the emer- 
gence of the threat. 

The new system, if fully deployed 
(not including the option for Alaska 
and Hawaii), would provide 12 MSRs 
with 48 faces instead of 17 MSRs 
with 38 faces; and 7 PARs with 11 
faces instead of 6 PARs with 6 faces. 
The increase in PAR capability is re- 
quired to provide all-around radar 
coverage of the United States, in- 
cluding the seaward appi’oaches. The 
latter is particularly important for 
the defense of our deterrent forces 
against the Soviet SLBM threat. Our 
present early warning systems do not 
provide adequate coverage of the sea- 
ward approaches and our alert 
bombers may be caught on their bases 
by a surpiise SLBM attack. Further- 
more, the Soviets may configure their 
SLBMs for depressed trajectory 
launch. In that case, the total time to 
target might be considerably less 
than the 15 minutes required for a 
normal high trajectory launch. Since 
our alert bomber forces require 15 
minutes from waining to get oif their 
bases, we must also be able to inter- 
cept at least the first salvo of SLBMs, 
and this the proposed new system is 
designed to do. 


An improved, longer-range Spartan 
is now under development. If we late? 
find that this missile promises suf- 
ficient advantage to warrant pw- 
ceeding further, we will substitute 
some Improved Spartans for the 
Standard Spartan. The longer-range 
Spartan would give us better cov- 
erage of the entire continental United 
States. 

All of the ABM sites would be 
equipped with some Sprints, The four 
sites to be located in the Minuteman 
fields (Grand Forks AFB, N.D.; 
Malmstrom AFB, Mont.; Whiteman 
APB, Mo.; and Wan-en AFB, WyoJ 
would have a considerably larger 
number than the others. 

In summary, the proposed syaten: 
would work as follows: 

• The Spartan batteries at each of 
the 12 locations would provide ama 
protection against the early Cliine^e 
Communist ICBM threat. 

• The PARs would provide sud 
veillance and tracking against 
ICBMs, FOBS and SLBMs. 

® The PARs and MSRs would give 
extra warning, and the Spartans and 
Sprints some extra protection to the 
alert bomber force, 

• The system as a whole would 
protect the ABM sites, themselves, 
and some of the bomber bases agaJrst 
a FOBS attack. 

• The four ABM sites, located In 
the Minuteman fields, would pm vide 
some initial protection (and the op* 
tion for additional protection) to a 
portion of our Minuteman foixe. 

• The site at Washington, D. C„ 
would give protection to the National 
Command Authorities against a mod- 
erately heavy attack. 

The investment cost (procuremeni 
and construction) of the new system, 
if fully deployed, would range from 
$6 billion to a little over $7 billion, 
depending on the options that arer 
exercised. This is somewhat mow 
than the cost estimates of the Scnli* 
nel system proposed by the preceding 
Administration. The modified system, 
however, provides additional capa- 
bilities. Because the new systejui 
would be deployed at a much more 
deliberate pace, budgetary require- 
ments in FY 1970 will be about one- 
half that proposed in the ongJna! 
budget — about $900 million compared 
with about $1.8 billion. As show or 
Table 1, the total reduction in Obllga- ^ 
tional Authority for FY 1969-7{l 


8 


May 1969 






With an increase in funds for the AMSA design phase, engineering develop- 
ment should begin in FY 1970. 


amounts to almost $1 billion. All but 
$3 million (for Operation and Main- 
tenance) of this total can be applied 
to reduce the FY 1970 New Obliga- 
ti onal Authority required. 

The next item, a reduction of $34 
million in Nike-X Advanced Develop- 
ment, reflects a deferral of work on 
a new type of radar. This is a lower 
priority effort which will just have 
to be delayed another year to help 
reduce FY 1970 expenditures. 

The third item on Table 1 is the 
FB-111. As you are well aware, the 
choice of this aircraft as a strategic 
bomber was subject to question from 
the very beginning of the program. 
Now, more than three years after the 
decision was made to produce and de- 
ploy the FB-111, we And that both 
the aircraft and its Shoii; Range At- 
tack Missile (SRAM) are still ex- 
periencing development and produc- 
tion difRculties, and the cost per air- 
craft continues to mount. Three years 
ago the investment cost for a force 
of 14 operational squadrons (2i0 unit 
equipment aircraft) was estimated 
at $1.9 billion, excluding SRAM. Last 
January, for reasons explained by 
Secretary Clifford in his FY 1970 
posture statement, the decision was 
made to reduce tlm program to 6 
operational squadrons (90 unit equip- 
ment) with an estimated cost of $1.8 
billion, excluding SRAM, 

In other words, revised estimates 
by the previous Administration show 
that 6 squadrons of FB-llls would 
cost approximately the same as the 


coat of 14 squadrons under original 
estimates. 

Now, after a vei'y careful review 
of the program, wo have decided to 
cut off the FB-111 program at four 
squadrons (to salvage what we can 
of the work in proce.ss) and concen- 
trate our efforts on the development 
of a new strategic bombex*, the Ad- 
vanced Manned Sti'ategic Aircraft 
(AMSA). The FB-111 will not meet 
the requirements for a true inter- 
continental bombex*, and the cost per 
unit has reached a point where an 
AMSA must be considered to fill the 
void. 

Accordingly, the PY 1969 buy of 
PB-*llls can be reduced (with a sav- 
ing of $107 million), and the planned 
PY 1970 buy can ho eliminated alto- 
gether (with a saving of $321 mil- 
lion), The first squadrons of PB-llls 
will be delivered on the same schedule 
as planned in the original PY 1970 
budget. 

With regard to AMSA, the original 
PY 1970 budget provided a total of 
$77.2 million to continue the competi- 
tive design phase (f.e,, engineeidng 
drawings, wind iinincl testing, and 
mockups) initiated with FY 1969 
funds, and to advance the develop- 
ment of the long lead-time avionics 
and propulsion systems. We now pro- 
pose to increase that amount by $23 
million to shorten the competitive 
design phase and pei’mit the stai't of 
full scale engine enng development in 
PY 1970. With the now design pro- 
posals in hand, wo should be able to 


resolve, once and for all, the long- 
standing controversy over the con- 
figuration of AMSA. While no deci- 
sion on production and deployment 
need be made now, the accelerated 
research and development effoit could 
advance the initial operational capa- 
bility (IOC) of tliis aircraft by one 
year, from 1978 to 1977. 

The net reduction of $326 million 
shown for SRAM is tlie aggregate of 
four changes — three reductions and 
one addition. All of these chajigcs 
ai*e related to the difliculties oncoun- 
tei’ed in the development of SRAM, 
Wo have now reached the conclusion 
that procurement of operational mis- 
siles .should be deferred until the test 
program conclusively demonstrates 
that they will woi*k as intended. 

Accordingly, we Jiave deleted most 
of the missile procui*emont funds 
from the budget ($42,2 million in PY 
1969 and $110.8 in PY 1970, for a 
total of $153 million). Inasmuch as 
wo do not know when opei^ational 
missiles will be availalde, we have 
also deferred all special SRAM mod- 
ification work on the B-52 and PB- 
111 s. The reduction in B-52 SRAM 
modification.s amounts to $37.7 mil- 
lion in PY 1969 and $102.6 million 
in FY 1970, for a total of $140.8 
million, The reduction in FB'-lll 
SRAM modifications amounts to $49.7 
million in FY 1969. (As I noted 
earlier, the last procurement oC PB- 
llls will bo made in PY 1969.) Be- 
cause procurement of the SRAM mis- 
sile has been deferred Ijeyond FY 
1970, the research and development 
program will have to absorb a 
greater portion oT the overhead cost. 
Therefore, $17 million has been added 
to the FY 1970 program for this 
pu Impose. 

The reduction in Minuteman fund- 
ing of about $160 million in FY 
1970, shown on Table 1, is the aggre- 
gate of three separate changes. 

The first, and most important, is a 
slowdown in the development of Min- 
uteman HI. While we are confident 
that the Minuteman Til will perform 
as intended, we believe it would be 
pi’udent to reduce somewhat the pre- 
viously planned deployment i*ate, at 
least through the PY 1970 procure- 
ment lead time, This delay would 
serve to reduce the amount of over- 
lapping of research and development 
and production, and provide more 
time for testing, In connection with 
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An iiicicnse of $12A million m reqiiCHtod for iicvelopinoni; of an improved 
guidance Hyntein for the l^oseidon minHilCt 
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pand the coverage of the system. This 
expanded coverage ia paHicularly 
important in relation to the Soviet 
SLBM threat. 


the latter, we plan to accelerate the 
beginning of operational testing by 
about two months to help ensure that 
the missile is wording well before wo 
return to the originally planned rate 
in FY 1971. This reilects our determi- 
nation to minimize cost ovenana re- 
sulting from research and develop- 
ment modiheationa after production 
has commenced. By continuing the 
originally planned rate through FY 
1972 and FY wc could i)e back 
on the previous deployment schedule 
by the end of PY 1974, 

Accordingly, we plan to hold 
Minuteman III production at a lower 
rate through the PY 1970 funding 
period, increasing to a higher rate in 
FY 1971 if all goes well This will 
permit a reduction of $135 million in 
the PY 1970 budget request. 

To compensate for the slower de- 
ployment of Minuteman Ills, addi- 
tional numbers of Minuteman 1 will 
be retained in the force, Consequent- 
ly, the last of the Minuteman I force 
will be phased out In FY 1974, in- 
stead of FY 1973. The Minuteman II 
deployment plan ia unchanged, 

The second adjustment concerns 
the rate of development of the 
Minuteman Integrated Command and 
Control System (MI CCS). The prin- 
cipal purpose of this system is the 
integration of Minuteman and ABM 
command and control. Inasmuch as 


the ABM program has been modified, 
the scheduled development of the 
MI CCS can be stretched out. We pi’O- 
posG, therefore, to reduce the PY 
1970 program by $10 million, from 
million to $20 million. 

The third adjustment is related to 
some minor construction work at 200 
Minuteman silos. About $6 million 
was included in the original PY 
1970 budget to correct potential elec- 
trical system and water seepage prob- 
lems at those silos, because similar 
problems had been encountered else- 
where in the force. Tests conducted 
at two of these silos (subsequent to 
the submission of the FY 1970 budg- 
et) indicates that these problems 
have not materialized and that the 
work is no longer required. 

The increase of $12.4 million for 
the development of an impi’oved guid- 
ance system for the Poseidon missile 
will advance the initial operating 
capability (IOC) of that system by 
about six months. This development 
was started in FY 1968, The IOC, 
however, was slipped by about one 
year in connection with the PY 1969 
expenditure reduction effort, and the 
level of funding provided in the ongi- 
nal PY 1970 budget ($33.6 million) 
would have slipped it further. This 
ia an important program since it 
promises to improve significantly the 
accuracy of the Poseidon missile, thus 


The reduction of $16 million 
for the Airborne Warning ami Con- 
trol System (AWACS) represents a 
modest stretch out of this air defense 
program, particularly with regard to 
the initiation of engineering develop- 
ment. About ,$40 million is available 
for this program in FY 1969 and an 
additional $75 million was includeJ 
in the original FY 1970 budget. The 
reduction of $15 million would thua 
leave $60 million for FY 1970, wbicli 
should be enough to l<eep tlie progi’flm 
moving at an acceptable level until 
actual flight tests have demonstrated 
a usable radar detection and track- 
ing system. 

Southeast Asia Items 

The next group of items shoivn on 
Table 1 is related to the conflict in 
Southeast Asia. 

The increase of $26 million in FY 

1969 and $77 million in FY 1970, re- 
quested for B-62 sorties, is reqttired 
to support the additional flying lime 
associated with the maintenance o( 
the cuiTent high monthly rale 
through June 1970. 7'he original FY 

1970 budget was based on a lesser 
number of sorties per month begin- 
ning in Januai'y 1969. We have ac- 
tually been flying the cuiTont high 
rate since March 1968, and General 
Abrams has strongly recommended 
that this rate be continued. As you 
know, he considers the B-62 to be one 
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t important weapons. As 
would like to support his 
Ltion, the budget stringen- 
which we must operate 
will not permit a contin- 
at rate beyond June 1969; 
his extension will require 
' of $26,1 million in FY 
)ver, we have found that 
FY 1970 budget did not 
ficient funds to maintain 
■educed rate through 30 
and another $27.4 million 
uired for this purpose. I 
trongly that we must be 
port at least this reduced 
j 2 sorties throughout the 
ear. 

, item has to do with 
nitions. To be perfectly 
nk the consumption rates 
ast Asia are based on 
listic assumptions, partic- 
dew of the current Tei 
s you will see, however, 
)ing production at a very 
throughout CY 1969. 
Congress approve the re- 
n about to discuss, I as- 
mmittee that I will keep 
ch on actual consumption 
get further into the year. 

million reduction shown 
for ground munitions re- 
Bcent downward trend in 
in Southeast Asia. The 
" 1970 budget projected 
at 106,000 tons per 
igh December 1970. Con- 
January of this year was 
and the assumption is 
t will continue to decline 
ct year or so. For budget 
rposes, we have assumed 
iption will average about 
ler month during the July 
1970 period, and then 
^000 tons per month dur- 
m\ 1970-1) ecember 1970 

i of ground ammunition 
ing at about 146,000 tons 
and we plan to maintain 
through December 1969. 
n January 1970 — if the 
stimates of consumption 
it, we plan to reduce pro- 
about 76,000 tons per 
I maintain that rate 
lember 1970 (the end of 
I procurement lead time), 
ted consumption will ex- 
l production in OY 1970, 


our world-wide inventory of giwmd 
munitions is expected to decline by 
about 160,000 tons by December 1970. 
However, the very substantial inven- 
tory we will have built up through 
December 1969 would provide an ad- 
ditional hedge should ground am- 
munition consumption suddenly in- 
crease during the next year or so. 

Since we are now projecting a de- 
crease in ground ammunition con- 
sumption in FY 1970, we can also re- 
duce the funds requested for the 
transportation of ammunition by 
about $34 million, as shown in the 
next item on Table 1. 

The reductions shown for air 
munitions, $89,5 million in FY 1969 
and $422.4 million in FY 1970, are 
based on a somewhat diff extent prom- 
ise than in the case of ground muni- 
tions. The original FY 1970 budget 
projected both consumption and pro- 
duction of air munitions at 110,000 
tons per month from January 1969 
through December 1970 (the end of 
the FY 1970 procurement lead time). 
Included in the projected consumption 
rate were the lower number of B-62 
sorties. 

Actual consumption is now inmning 
at about 130,000 tons per month (in- 
cluding the higher number of B-62 
sorties), and we have maintained 
production at about that same rate, 
Since we see no indication that con- 
sumption will decline during the next 
12-18 months, wc believe it would bo 
prudent to maintain production at 
about a rate of 125,000 tons per 
month, at least through June 1970. 
At that point our world-wide inven- 
tory would be very substantial, when 
taken together with a '‘hot*^ produc- 
tion base. Accordingly, we believe we 
can plan on reducing air munitions 
production, beginning in July 1970, 
to the lowest sustaining rate — about 
60,000 tons per month — from which 
we can readily expand it to the pres- 
ent rate within a period of 4-6 
months. 

Tlie next item, a reduction of about 
$30 million in FY 1969 amd $47 mil- 
lion in FY 1970 for ship gun ammuni- 
tion and related items, is based on a 
drop in Southeast Asia consumption 
below the level projected in the orig- 
inal FY 1970 budget. Consumption in 
November and December 1968 aver- 
aged about 2,600 tons per month, and 
that rate was projected through the 
FY 1970 procurement lead time. Since 
December, consumption has declined 


to about that same rate per month, 
which is the rate we now project 
through December 1970. To provide a 
margin of safety, we plan to reduce 
the production of ship gun ammuni- 
tion to about 2,100 tons per month in 
CY 1970, with a savings of about $44 
million. The remaining $3 million in 
this item reflects a reduction in the 
FY 1970 procurement of ship gun 
barrels. The lower rate of ammuni- 
tion consumption will also result in 
a slower rate of wear-out for gan 
barrels. 

The next item on Table 1, Defense 
Communications Planning Group, in- 
volves the special anti-infiltration 
system initiated by former Secretary 
of Defense McNamara in 1967, under 
the code name Dye Marker/Muscle 
Shoals, The original plan did not 
work out as expected and, as a result, 
important reductions have occurred 
in the requirements for this system. 
The original FY 1969 budget, ap- 
proved by the Congress last year, had 
by December 1968 already gone 
through a number of revisions. The 
original total of about $691 million 
was reduced to $679 million. The 
principal decreases were in muni- 
tions, offset in large part by increases 
in sensors, 

The reduction we now propose, 
$64.6 million in FY 1969, again con- 
sists mostly of munitions and related 
items. However, $11 million repre- 
sents a reduction in the procurement 
of sensors which can be made avail- 
able from existing stocks. With thesf^ 
reductions, the revised FY 1969 pr^ 
gram now stands at about $624 m 
lion, about $167 million less than i 
original budget approved by the C( 
gress. 

The $96 million reduction in r 
craft and spares ($6.8 million in 
1969 and $88.1 million in FY 1970) 
the aggregate of four decreases i 
one increase. Because combat at^ 
tion in Southeast Asia has been nu 
nlng below the levels projected, v 
can eliminate the planned FY 
buy of CH“63D heavy transpo 
helicopters (with a saving of aboi 
$73 million), and reduce the CH-46 
medium transport helicopter bv 
(with a saving of $20 million). T1 
third FY 1970 reduction is related i 
the halt in the bombing of Nort 
Vietnam, The DASH anti-submarii 
warfare drone helicopters, whi< 
were to be converted to reconnai, 
sance vehicles in FY 1970, are r 
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longer needed and the entire program 
of 30 drones can be deleted, with a 
saving of $8 million. The $6,8 million 
reduction in PY 1D69, shovni on 
Table 1, simply reflects a change in 
the estimated unit cost of 28 so-called 
quiet aircraft’^ included in the Air 
Force supplemental aircraft program. 

Combat attrition for the UH-IE, 
the single engine Huey used by tlie 
Marine Corps in Southeast Asia, has 
been running higher than projected. 
Therefore, to maintain the inventory, 
$13 million is being i‘e quested in the 
FY 1970 budget to procure the UH- 
IN, a twin engine Huey. 

The next item on Table 1 involves 
modemization of the Republic of 
Vietnam Armed Forces (RVNAF) 
which I discussed in connection Avith 
my report on Vietnam. 

Tho last entry in the Southeast 
Asia category, ‘^Miscellaneous/’ is an 
aggregate of a number of reductions 
totaling about $46 million in PY 
1969 and $86 million in FY 1970 

Non-Southeast Asia General 
Purpose Forces 

Summarized in the next category 
shown on Talkie 1 are the changes we 
propose in the non-Southeast Asia 
General Pui'pose Forces programs. 


The first item is the F-lllD. Be- 
cause of the cutback in the FB-111 
program, changes will have to be 
made in both the PB-111 and F-111 
production schedules. After the last 
of the FB-111 a are delivered in De- 
cember 1970, we plan to hold F-111 
production to tlie minimum sustaining 
I'ate, To do ‘so, we will have to buy an 
additional quantity of tactical F-llls 
in FY 1970. The increases in funds 
shown on Table 1 reflect these adjiist- 
ments in the production schedules. 
The total number of tactical F-llls 
to be procured for the U.S. Air Force 
is the same as previously planned. In 
addition, 24 F-111 Cs are being pro- 
duced for sale to the Australian Air 
Force. 

In reviewing the FY 1970 budget, 
we found that the production schedule 
for the EA-6B aircraft was out of 
phase Aviih the production schedule 
for its ground support equipment. 
Apparently, the continually rising 
coat of the aircraft absorbed some of 
the funds intended for the ground 
equipment, leaving only enough to 
provide ground suppoii for a limited 
number of aircraft through the FY 
1970 lead time. Inasmuch as the lead 
time for ground support equipment 
is considerably longer than for the 
aircraft itself, the only practical way 
in which we can bring the two into 


proper balance is to reschedule tho 
aircraft procurement program. \ye 
still plan to buy the same total num- 
ber of EA-6Bs, but we will now buy 
them over a three-year period instead 
of a two-year period, The net ellVct 
is a reduction of $67.6 million in PY 
1970. 

The next two items, Harrier and 
F-4J, represent an even cost trndeofT, 
The Marine Corps is vei’y anxious to 
acquire a V/STOL fighter aircraft, 
which would be much less depoiulcnt 
on fixed air bases and which could be 
used for both close air sxipport ajjd 
air defense. The United Kingdom hns 
been working on such an aircraft, the 
Harrier, for some years. Flight test- 
ing has been completed and delivoyics 
are now being made to the Royal Air 
Force. The Marine Corps has re- 
quested $57.6 million for the procure- 
ment of an initial buy of 12 Ihu- 
riers in FY 1970, to be used for serv- 
ice testing and the development of 
tactical doctrine. In exchange, they 
are willing to give up the procure- 
ment of $57.6 million worth of F-ls 
in FY 1970, reducing the total buy in 
that yeai’ by about one-third. 

The $2.9 million increase shoAvn for 
Miscellaneous Aircraft Procurement 
is the net of three minor adjustmouls. 

The next category of changes con- 
cenis the Navy Shipbuilding Pro- 
gram. This program is in urgent need 
of a much more comprehensive review 
than Ave have thus far had time to 
give it. Not only have serious coat 
overnins been encountered, but the 
longer-range program needs to bo re- 
structured. The Defense Dep ailment 
has for some years been pushing the 
fleet modemization pi*oblem into tho 
future, The FY 1970-74 program, 
while quite reasonable in its pads, 
does not appear to be very practical 
as a Avhole. It peaks at a very liigh ! 
level in FY 1971 and then declines to j 
a relatively low level by FY 1974. Wc 
plan to study both this and tho cost 
overrun problem in greater detail In 
the months ahead. Our revicAV to date 
lias been primarily concerned with 
the FY 1970 and prior year ship- 
building programs. The changes we 
now propose are shown in Tablo 1. 
We are recommending some cancella- 
tions and some changes in the pro- 
grams to be able to fund some of the 
overruns in the FY 1969 and FY ^ 
1970 budgets. I again would like to 


The British Harrier, a YTOL supcraonic fighter, is proposed for procurement 
for the Marine Corps in exchange for the F-4J previously requested in FY 
1970 budget. 
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uch further study 
to straighten out 
program, and we 
er long-range ship- 
to present to you 
?et. 

' involves the new 
submarine pro- 
l FY 1970 budget 
illion for the con- 
these new SSN- 
les (in addition to 

1969 advance pro- 
dus $72 million for 
snt of long lead- 
weral more to be 
71. We believe it 

in undertaking a 
is scope to proceed 
owly. Accordingly, 
lly fund only two 
1970, deferring the 
Vc would, however, 

1970 budget $47 
'e long lead-time 
submanne, so that 
red on about the 
that envisioned in 
70 budget. The net 
0 , would be $105,6 
lion less $47.2 mil- 
>curement). 

'' 1970 budget in- 
on for two ATS 
is a lower pnority 
be safely deferred 

a total of about 
Y 1969-70, repre- 
al funds required 
rinins in the ship- 
vhich are expected 
rune 30, 1970. The 
shipbuilding pro- 
I a cost-to-comple- 
hips approved and 
imated at $600 to 
it $183 million of 
d to mature before 
jther $167 million 
i balance sometime 

aes to provide the 
million needed in 
lating three ships, 
1 — a destroyer es- 
on), a submarine 
illion), and a de- 
^72,6 million). The 
IS to be an experi- 
‘red by a gas tur- 
s it now appears 
►63 class destroyer 


(formerly the DX) will also have a 
gas turbine propulsion system, there 
is no longer any need to build that 
destroyer escort. The destroyer tender 
and submarine tender were both 
planned to replace existing ships. 
Since the two existing ships can be 
continued in service longer if neces- 
sary, the two new ships can be elimi- 
nated. 

To provide the $167 million of ad- 
ditional funds required in FY 1970, 
the Navy proposes the next four re- 
ductions shown on Table 1. The first 
would involve the cancellation of two 
of the three guided missile frigate 
(DLG) conversions planned for FY 

1970, and a decrease of $10 million in 
advance procurement funds for the 
next four ships to be converted in FY 

1971, for a total reduction of $76 
million. The second would eliminate 
the $7 million in advance procure- 
ment funds requested in the FY 1970 
budget for 10 ocean minesweepers 
(MSO) to be converted in FY 1971. 
The third would reduce the FY 1970 
buy of P-*3 anti-submarine warfare 
patrol aircraft by $16 million, The 
fourth would involve a large number 
of relatively small reductions in the 
FY 1970 Other Procurement, Navy, 
appropriation request. 

These four reductions total $172 
million. However, $B million will have 
to be added to the Navy FY 1970 
Operation and Maintenance request 
to overhaul the two guided missile 
frigates in lieu of convei*sion. Thus, 
the net reduction in these five items 
is $167 million. 

Some of these reductions proposed 
by the Navy are simply deferrals, but 
others represent changes in require- 
ments. I recognize that this is not a 
very good way to manage the ship- 
building program. However, we must 
begin to get this program under bet- 
ter control, and the first step is to 
hold the managers to their estimates, 
This will provide them with the 
needed incentive to either manage the 
program more efficiently or come up 
with more realistic estimates. I was 
surprised to find that one claim for 
additional reimbursements on a $159 
million contract for 14 DE-1062 class 
destroyer escorts, funded in FY 
1964-66, was recently settled for 
$96.5 million, an increase of almost 
two- thirds. That claim was based on 
design changes made by the Navy 
after the contract was negotiated and 


on delays in the delivery of govern- 
ment-furnished equipment. T\vo other 
firms building this same class ship 
have also filed claims for the same 
reasons— -one for $120 million on 27 
ships and the other $37 million on 
five ships — but these claims have not 
yet been settled. 

The cost overrun problem is a 
particularly thoimy one. When I dis- 
covered the extensive cost oven^uns 
in the shipbuilding program, I im- 
mediately ordered a check for over- 
runs in other programs. Based on my 
initial investigation, we found a total 
of between $1 and $1.2 billion in other 
cost overruns. This includes, for ex- 
ample, the Anny*s Cheyenne pro- 
gram, the Air Force's C-5 and F-111 
A/B/D programs, and additional 
overi’uns in the Navy's pi'ograms 
other than shipbuilding, 

I am not at all confident that every 
overi’un problem has been identified 
to date. Consequently, I intend to con- 
tinue looking into this pi’oblem in con- 
nection with our comprehensive re- 
view, and will report back to the 
Congress any additional deficits we 
uncover. I sincerely hope I will find 
no more, since the $1.7-'$1.8 billion we 
have already uncovered means that 
we must fund this deficit without 
being able to show any additional de- 
fense capability as a result of the 
outlay. 

The small reductions shown for 
Other Miscellaneous Procurement on 
Table 1 are the net result of adjust- 
ments in a number of different pro- 
curement programs. Included among 
the increases in FY 1970 are $30 
million for classified projects and $9 
million for Navy E-2C aircraft 
avionics test equipment. The PY 
1970 decreases include $14.2 million 
for self-contained, transportable 
medical units, $6 million for Air 
Force vehicles, $10 million for Air 
Force traffic control radars, and $11 
million for Sparrow missiles (Air 
Force and Navy), $16 million for 
classified projects, and $4 for com- 
puters, The FY 1969 reduction of 
$3.4 million is in the Pershing mod- 
ification progi‘am. 

Two changes in the Militaiy Con- 
struction program deserve 
mention. The first U 
$14.7 million in PY 
shelters. Seci’etaiy 
North Atlantic Cm 
November, annour 
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Additioiuil fuiulH are hciii^ roquoHted for coUHtructioii of aircraft shelters to 
further accelerate the prograni for protection of U, S. aircraft on European 
has OH, 


cel orate tho aircraft ah el ter program 
in Europe. Some $33 million was 
transferred from the Military Con- 
struction Oonlingency Fund to tho 
Air Force for this purpose. With this 
transfer the program now totals $66 
million, sufTlcient for 342 aircraft 
shelters and rolatod support facilities. 

Considering the concentration of 
U.S. aircraft on European Ijasea, I 
believe that program should be fur- 
ther accelerated, The additional $14,7 
million will provide 36 more aircraft 
a ho Iters and assenlially complete the 
dispersal pav omenta, POL storage, 
communications and navigation aids 
hardening, and tho security facilities 
needed at tlio European bases. 

Tho second change, a reduction of 
$16 million in EY 1970, reflects an 
agreement reached with our NATO 
partners in January 1969 to reim- 
burse tho United Slates, up to an 
amount of $96 million, for the cost of 
relocating our forces from Prance. 
Eeimburaemonts will ho made at the 
rale of $16 million a year. The first 
annual installment will be applied to 
our share of the FY 1970 NATO In- 
frastructure program, thus reducing 
tho Now Obligational Authoauty 
(NO A) required by an equal amount. 

The $8.4 million inci’ease in FY 
1070 for other Military Construction 
projects Is the net result of relatively 


small adjualmenta in a number of 
separate projects. 

The next item, a reduction of $26 
million in FY 1970, reflects the in- 
activation of a number of naval ves- 
sels (8 DD/DEs. 4 DEEa, 1 AE, 
2 APEs, 2 SS and 1 AF) and a re- 
duction in Navy support. These are 
all lower priority forces and their 
(iel(3tion should not have any sig- 
nificantly adverse impact on the 
Navy^s overall combat capabilities. . . . 

The next heading, Military Per- 
sonnel and Operation and Mainte- 
nance, with two exceptions, encom- 
passes a large number of I'elatively 
small adjustments. 

Tho first exception is a reduction 
of $70 million for civilian person- 
nel. . . . 

The second exception is RED- 
COSTE — ^the Defense Department's 
program to reduce military expend- 
itures in Europe wherever this could 
1)0 clone without adveresly af- 
fecting combat readiness. The origi- 
nal PY 1970 budget anticipated sav- 
ings of about $160 million from this 
elfort. We have reexamined the im- 
pact of the FY 1970 REDCOSTE 
program and are convinced it is some- 
what too ambitious in the time frame 
contemplated. The Army and Air 
Force in particular cannot implement 
Uie program on the schedule original- 
ly planned. Accordingly, we propose 


to restore $17 million of the $66 mil- 
lion deleted from the Army budget 
under REDCOSTE, and $19 milliori 
of the $88 million deleted fi-oin the 
Air Force budget. 

Airiifl and Sealift Forces 

The next major category, Airllfl 
and Sealift Forces, involves two 
changes in FY 1970— an increage o< 
$64.4 million for the procurement oi 
more C-'130Es, and an increase ol 
$13.8 million for the retention of cer- 
tain Air Force Resoiwe Component 
units. 

Last fall, the Defense Department 
decided to buy 36 more C-130s (Ifi 
Nvith PY 1968 funds specifically np- 
propnated by the Congress for this 
purpose and 18 through the repn> 
gnomming of FY 1969 funds) btjcauec 
of hi gher-than- expected attrition or 
this aircraft in Vietnam. The C-130ifi 
we now propose to add to tho pro- 
gram are to replace the C-7s and 
C-123S expected to be lost In Viet- 
nam, and to offset the eventual trnus- 
fer of C-123s to the South Viet- 
namese Air Force. This transfer U 
pait of the Phase II force niodenilza- 
tion I spoke about' earlier. Without 
replacement, this loss of C-123s and 
0-7s would reduce our tactical air- 
lift capabilities below the level 1 be- 
lieve is needed. 

With regard to the Air Force Re- 
seive Components item, tho origiral 
PY 1970 budget provided for the con- 
version of four C-119 Air Force Re- 
serve units to other missions, but nc 
decision had been made on what lhos( 
other missions would be. Wo hav« 
now reviewed the mission require 
ments for these four units and havi 
concluded that two should bo con 
verted to AC-119 gunshipa, one 
tactical air support, and one to tectl 
cal air support combat crew tininiiig 

The original PY 1970 budget ats' 
provided for the inactivation of flv^ 
Air National Guard air defen so unit 
and the conversion of two oirlif 
units to other, unspecified missioni 
We have now decided to' convert al 
seven of these Air National Guar 
units to other missions as followe 
one tactical air support, two aJr r< 
fueling, two C-141 associate, on 
P-100 tactical fighter, and one F-IC 
combat crew training. 

Most of the Increase for the Ai 
Force Reserve Components, $10.8 mi 
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Funds in the amount of $54.4 million arc being requested to increase procure^ 
ment of C-130E aircraft. 


lion, is for Operation and Mainte- 
nance. The balance of the increase, 
$3 million, is for Military Personnel 
and will involve an increase of about 
2,400 drill pay spaces at end PY 1970. 

Other Research and Development 

I have already discussed a number 
of research and development changes 
in connection vnth other major cate- 
gories, particularly Strategic Forces, 
The next major category, Other Re- 
search and Development, includes 
four items which have not yoi been 
discussed. 

The first, a reduction of $5 million 
in the Heavy Lift Helicopter (HLH) 
project (from $20 million to $16 mil- 
lion), would involve a three-month 
delay in contract definition for this 
new helicopter, which is being devel- 
oped as a replacement for the CH-54. 
Since we have not yet decided 


whether to go ahead with full-scale 
development of the HLH, this small 
delay is acceptable, 

The next item is a reduction of 
$61 million in the Manned Orbit- 
ing Laboratory (MOL). The original 
PY 1970 budget included $676 million 
for this program. That amount would 
have provided for seven launches. A 
careful review of the work done to 
date has convinced us that six 
launches would probably be enough 
to accomplish all of the approved ob- 
jectives. The elimination of one launch 
will save $20 million. The remaining 
reduction of $31 million will simply 
stretch out the program and delay 
the first launch by two or three 
months, 

The third item is an increase of 
$7.9 million for a special Infrared 
Technology project. The original PY 
1970 budget included only $6 million 
for this purpose. I believe a greater 


effort on this project would be a 
worthwhile investment. 

The final item in this categoiy is 
a $60 million increase in the Emer- 
gency Fund. Last year, the Defense 
Department requested $126 million 
for this purpose] the Congress pro- 
vided only $60 million (plus the usual 
$150 million in transfer authority) . 
As a result, the preceding Adminis- 
tration requested only $60 million for 
PY 1970. 

I am, of course, aware of the rea- 
sons why the Congress reduced the 
PY 1969 appropriation for the Emer- 
gency Fund to only $50 million. How- 
ever, I am also aware of the iirgent 
need for some degree of flexibility in 
the management of the DOD reseai’ch 
and development effort. In a pi-ograin 
of this kind, we cannot, some 18 
months in advance of the end of the 
fiscal year, anticipate all of the re- 
quirements in detail. Unless we have 
an uncommitted reseiwe of funds; the 
only way we can meet emergency 
research and development problems 
during the year is to continually re- 
jugglc the entire program. This is 
obviously undesirable from a manage- 
ment point of view. Accordingly, we 
are requesting an increase of $50 mil- 
lion in the PY 1970 Emergency Fund, 
to a total of $100 million, I will see 
to it that this fund is used only for 
the puiposes intended by the Con- 
gress, namely, to meet unanticipated 
high priority requirements. Any bal- 
ance remaining unused at the end of 
the fiscal year will be retuined to the 
Treasuiy, and will not be applied to 
less urgent requirements simply be- 
cause the funds are available. 

The $18 million in Miscellaneous 
Research and Development reductions 
includes $10 million for a classified 
project, $6 million for the Deep Sub- 
mergence Seai'ch Vehicle program 
(rdeudng the degree of currency in 
the development of components) and 
$3 million for ocean exploration, 

The last item on Table 1 involves 
a reduction in the estimated Budget 
Authority required by the Home- 
o^vners Assistance Fund in PY 1969- 
70. Obligations are now expected to 
be $10 million lower in FY 1969 and 
$7 million lower in PY 1970 than pre- 
viously estimated. Accordingly, the 
$1.8 million in New Obligational Au- 
thority requested for PY 1970 will 
not be required. 
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Table 1 Department of Defense 

SUMMARY OF PROPOSED ADJUSTMENTS 
TO THE FY 1969 SUPPLEMENTAL AND FY 1970 BUDGET 

(MIILIONS OF DOLLARS) 


Tolnl Ohligutionnl Authority 



FY 1969 

FY 1970 

STRATKGIC FORCES 

Sentinel ABM 

-101 0 

-89G 0 

Nike-X Advnnecd Development 


-34 0 

PB-lll 

-107 3 

-020 9 

Advanced Manned Strategic Aircraft 


+23.0 

SRAM 

-126 6 

-196 4 

Procurement 

(-42 2) 

(-110 8) 

B^52 

( -37 7) 

(-102 6) 

FC-Ul 

(-49 7) 


Reaearcii and Development 


(+17 0) 

Minuteman 111 


-150 9 

Improved Gidcinjico System (Poflcidon) 


+12 4 

Sntellitc Enrly Warning 


+48 0 

AWACS 


-15 0 

SOUTHEAST ASIA ITEMS 

11-62 Sorties 

+26.1 

+27 4 

Ground MunitionB 


-460 0 

Transportation (Ammunition) 


-84.4 

Air Munitions 

-89 5 

-422.4 

Ship Gun Ammunition 

-80 0 

-47.1 

Defense Communications Planning Group 

-64. G 


Aircraft and Spares 

-a 8 

-88 1 

RVNAF Modernization Phase II 

+36.8 

+120. B 

Producllon Baso Support 

(-76 0)»' 


MlscoUaneous 

-46.9 

-86.0 

NON-SaUTIIEAST ASIA GENERAL PURPOSE FORCES 

Aircraft Procurement 

F~111D 

+11.6 

+165 7 

EA-SB 


-67.6 

Harrier 


+67.6 

F-4J 


-57 6 

Mlacellancoua 


+2.0 

Shipbuilding Program 

SSN (High Speed Submarine) 


-106,6 

ATS Salvage Tuga 


-45.3 

Claims and Coat Growth 

+182 7« 

+167.0 

DE Destroyer Escort (Gna Turbine) 

(-41.6)i> 


AS Submarine Tondor 

-68 6 


AD Destroyer Tender 

-72.6 


DLG Guided Missile Frigate Conversion 


-76,0 

MSO Mlnoswccpor Conversion 


-7.1 

F-3 ASW Aircraft Procurement 


-15 0 

Mlacellnncous Navy Procurotnent 


-73 9 

DLG Overhaul 


+6.0 

Other Mtscellnneoua Procurement 

-3 4 

-24 6 

Military Construction 

Aircraft Shelters 


+14.7 

NATO InlrastructUTO 


(-10,0) 

Other 

-0.1 

+8 4 

Deletion of Lower Priority Forces 


-26.0 

Military Porsonnel and Operation and Maintenance 

Civilian Pcrsonnol 


-70 0 

Redcosto 


+86.0 

Other 

-11.2 

-36.4 


+54.4 

+18 . 8 


FY 69-70 

■*-907.0 
-34.0 
-428 2 
+23.0 
-320.0 
(-1&3.0) 
(-M0 8) 
(-49 T) 
(+17.0) 
-156 9 
+ 12.4 
H3 0 
-16.0 


H'52,6 

-4GO.O 

-34.4 

-on. 9 

-77 1 
-61.0 
-94.0 
+160.1 

-131,9 


+107.2 
-G7.6 
*[-57 0 
-67 6 
+2.9 

-105.6 
-46 3 
+349.7 
(-41.0)T» 
-G8 0 
-72.5 
-7fl 0 
-7 1 
- 10.0 
-73 9 
+ 5 0 
-28,0 

+14.7 
(- 10 . 0 )* 
+8 3 
- 20.0 

-70 0 
+30,0 
-47.6 


+64 4 
+13. a 
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Department of Defense 
SUMMARY OF PROPOSED ADJUSTMENTS 
THE FY T969 SUPPLEMENTAL AND FY 1970 BUDGET 

(MILLIONS OF DOLLARS) 


Total Obllgatloiinl Authority 



FY 1969 

FY 1970 

FY 69-70 

OTIIKR UKSKARCII AND DEVELOPMENT 

Heavy Lift Helicopter (HLH) 


-6 0 

-6,0 

Manned Orbiting Laboratory 


-61.0 

-61 0 

Infrared Technology 


+7.9 

+7 9 

Emergency Fund 


+60 0 

+60.0 

Miscellaneous 


-18 0 

-18 0 

HOMEOWNERS ASSISTANCE FUND 

*-10 0 

-7 0 

-17,0 

Net Reduction in Total Obligalional Authority (TOA) 

-626.9 

-2,643.6 

-3,269.6 

Financial Adjustments'! 

+486 2 

-469.6 

+26.7 

Net Reduction in New ObHgntional Authority (NOA) 

-140 7 

-3,103.1 

-3,248.8 


“§150.6 million of this amount is applicable to FY 1908 and piior ycnra. 

Thia is a recUiction in FY 1968 TO A. 

NOA only, TOA unchanged 

‘^Tho FY 1969 financing adjustments are ns followBi $108 9 million representing amounts to be reprogtammetl to prior yeai-a and deiived from 
loductiona for Submaiine Tender {$ — 68 6 million) and Deatioyor Tender ($ — 72,5 million) partlaHy offset by FY 1969 portion of shipbuilding 
“Claims and Cost Growth" ($+32 2 million), and $367,6 million Incienso in nrnounta cniried over to finance FY 1970 progiama derived from 
I eductions in Sentinel ($ — 08.0 million), All Foice ammunition ($—108.6 million), ship gun ammunition ($—30,0 million), SRAM piogiam 
($ — 129 6 million), a Navy military conatiuction pioject ($ — 0,1 million), and a Ilomeowneis Assistance leducUon, exclusive of the reduc- 
tions in nuthoii'/ntlon to spend agency debt receipts ($ — 1.2), 

The FY 1970 ftnancing ndjiistmonts arc ns follows: The $367,6 million carry Into the year as itemized above; $16 million applied to NATO 
InfraHtiucturo to be piovided thiough i cimburaements from NATO allies, $76 million to be recouped fiom reduction in Army^s FY 1068 
pioduction base suppoit couipment, $7 4 million to be lecoupcd from a FY 1968 piojcct at the Boston Navy shipyard] offset by a $8.4 
million 1 eduction in HoineownciH Assistance authoil',sntlon to spend agency debt icccipts and an incicnsc to carry over to FY 1071 of $2.9 
million. 
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Table 2 Department of Defense 

SUMMARY-FY 1969 SUPPLEMENTAL BUDGET REVISIONS 

(AMOUNTS IN THOUSAND DOLLARS) 


Apiiroprlaliou Till© 

1969 Sitpplomofital 
KotimHio 

Recommended 
Change (+ or —) 

Amended Eatimato 

MiMiary Penomiol 




Military Personnel, Army 

491,000 

-23,800 

467,200 

Military Personnel, Navy 

224,000 

-3,800 

220,200 

Military Pnrsonnel, Marino Corps 

71,000 

-9,600 

61,600 

Military Personnel, Air Force 

418,000 

-4,400 

418,600 

Reserve Personnel, Army 

6,000 

— 

6,600 

Roaervo Personnel, Navy 

8,600 

— 

8,600 

Uoaorvo Personnel, Marino Corps 

9,000 

-8,100 

6,800 

Rcflorvo Personnel, Air Force 

1,000 

— , 

1,900 

National Guard Personnel, Army 

10,400 


16,400 

National Guard Personnel, Air Force 

8,400 

— 

3,400 

Retired Pay, D of on so 

176,000 


176,000 

Total — Military Poraonnol 

1,424,700 

-44,600 

1,880,100 

Op^rnWon and MahUinance 




Operation and Maintenance, Army 

260,200 

-7,800 

261,400 

Operation and Maintenance, Navy 

26,100 

— 

26,100 

Operation and Mninionanco, Marino Corps 

28,900 

— 

28,900 

Operation and Maintenance, Air Force 

873,400 

+26,100 

898,600 

Operation and Maintenance, Dofonso Agonclcs 

40,600 

— 

40,600 

Operation and Maintenance, Army National Guard 

18,000 

— 

13,000 

Operation and Maintenance, Air National Guard 

16,682 


16,662 

Court of Military Appeals, Dofonso 

18 

— 

18 

Total— Operation and Maintenance 

766,800 

+17,300 

774,100 

Procurement 




Frocurement of Equipment a Missiles, Army 

727,800 

-10,800 

717,000 

Aircraft Procuromont, Air Force 

102,600 

-102,600 

— 

Total — Procurement 

880,400 

-118,400 

717,000 

Total — Military Functions Supplemental NOA 

8,011,900 

-140,700 

2,871,200 
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Table 3 


Department of Defense 
SUMMARY-FY T970 BUDGET REVISIONS 

(AMOUNTS IN THOUSAND DOLLARS) 


Appropriation Title 


Military Personnel 

Military PeraonneS, Army 
Military Porsontiel* Navy 
Military Personnel, Marine Corps 
Military Personnel, Air Force 
Reserve Personnel, Army 
Reserve Personnel, Navy 
Reserve Personnel, Marino Corps 
Reserve Personnel, Air Force 
National Guard Personnel, Army 
National Guard Personnel, Air Force 
Retired Pay, Defense 

Total — Military Personnel 
Operalion and Maintenance 

Op oration and Maintenance, Army 
Operation and Afaintenance, Navy 
Operation and Maintenance, Marino Corps 
Operation and Maintenance, Air Force 
Operation and Maintenance, Defense Agencies 
Operation and Maintenance, Army National Guard 
Operation and Maintenance, Air National Guard 
Claim B, Defense 
Gontingcnctcs 

Court of Military Appeals, Defense 

Total — Operation and Maintenance 
Procurement 

Procurement of Equipment a Missiles, Army 
Procurement of Aircraft A Misailoa, Navy 
Shipbuilding and Conversion, Navy 
Other Procurement, Navy 
Procurement, Marino Corps 
Aircraft Procurement, Air Force 
Missile Procurement, Air Force 
Other Procurement, Air Force 
Procurement, Defense A gone ics 

Total — Procurement 

Research, Development, Test, Evaluation 

Research, Development, Teat, A Evaluation, Army 
Research, Development, Test, A Evaluation, Navy 
Research, Development, Test, A Evaluation, Air I’orco 
Research, Development, Test, A Evaluation, Defense Agencies 
Emergency Fund, Defense 

Total — Research, Development, Tost, A Evaluation 
Military ConstrHcUon 

Military Construction, Army 
Military Construction, Navy 
Military Construction, Air Forco 
Military Construction, Defense Agencies 
Military Construction, Army Ueservo 
Military Construction, Naval Ucaorvo 
Military Construction, Air Forco Resorvo 
Military Construction, Army National Guard 
Military Construction, Air National Guard 

Total — Military Construction 
'amily Iloimiiff 

Family Housing, Defense 
Homeowners Assislanco Fund, Defense 

Total — Family Housing 
wi Defense 

Operation and Maintenance, Civil Defense 
Research Shelter Survey A Marking, CD 

Total — Civil Defense 
udffel Concepts Atljustmenls 
Trust funds 

Intragovcrnmcntal transactions 
Applicable receipts 

Total — Budget Concepts Adjuatraonta 

Grand Total — Military Functions, NOA 
\IiUlary AsBislanee 

Military Aasistanco, Executive 
Foreign Military Credit Sales, Executive 
MAP Trust fund 
MAP Applicable Receipts 

Total — Military Assistance 

Total — Department of Defense, NOA 
Ouilays 

Military Functions 
Military Asafatanco 

Total — Department of Defense 


1970 Hiidnot 

Kccoinmpiided 

Amended hklitunle 

Estimate 

ChaiiBO (+ or — ) 


8,635,000 

H-16,700 

8,661,700 

4.526,000 

-17,600 

4,608,600 

1,680,000 

-3,000 

1,677,000 

5,969,000 

-6,200 

6,952,800 

311,000 

— 

311,000 

139,700 

4^700 

140,400 

46,700 


45,700 

87,700 

+600 

88,200 

863,600 

— 

363,600 

101,600 

+1,600 

103,100 

2,786.000 

— 

2,786,000 

24,884,200 

-7,300 

24,876,900 

7.696,000 

-91,600 

7,601,600 

5,383,000 

-69,800 

6,323,700 

467,000 

. — 

457,000 

6,716,000 

-4.300 

6,711,700 

1,098,000 

-3,000 

1,095,000 

806,000 

— 

806,000 

333,834 

+9,200 

842,634 

41,000 

— 

41,000 

10,000 

— 

10,000 

666 

— 

GGG 

21,941,000 

-148,900 

21,792,100 

6,933,000 

-863,900 

5,069,100 

3,400,000 

-173,600 

3,236,600 

2,698,000 

-60,900 

2,631,400 

2,271,000 

-248,300 

2,022,700 

660,600 

— 

650,600 

4,081,000 

-806.800 

8,776,200 

1,794,000 

-307,600 

1,486,400 

2,320,000 

-381,700 

1,938,800 

84,000 

-6,400 

77,000 

23,240,900 

-2,864,100 

20,886,800 

1,822,600 

+27,000 

1,849,500 

2,207,100 

+4,400 

2,211,600 

3,694,300 

-33,100 

8,661,200 

600,200 

— 

600,200 

60,000 

+60,000 

100,000 

8,174,100 

+48,300 

8,222,400 

1,037,600 

-641,900 

396,000 

898,400 

-1,200 

397,200 

886,300 

+3,800 

889,100 

74,600 

— 

74,600 

10,000 

— 

10,000 

9,600 

— 

9,000 

6,800 

— 

5,300 

16,000 

— 

15,000 

13,200 

— 

13,200 

1,948,800 

-089,300 

1,809,600 

607,800 

_ 

007,800 

9,700 

-1,860 

7,850 

017,600 

-1,860 

015,050 

60,700 

_ 

60,700 

24,600 

— 

24,600 

76,300 

— 

76,300 

7,429 


7,429 

-7,200 

— 

-7,200 

-144,607 

— 

-144,507 

-144,278 

— 

-144,278 

80,237,622 

-3,103,160 

77,134,372 

876,000 


376,000 

276,000 

— 

276,000 

760,000 

— . 

760,000 

-992,826 

— 

-992,325 

407,676 

— 

407,676 

80,646,197 

-3,108,160 

77,642,047 

78,471,000 

-1,118,000 

77,858,000 

629,000 


529,000 

79,000,000 

-1,118,000 

77,887,000 
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Table 4 Department of Defense 

SOURCE OF FUNDS FOR AIRCRAFT, MISSILES, SHIPS 
AND TRACKED COMBAT VEHICLES FY 1970 PROCUREMENT PROGRAM 


($ IN THOUSANDS) 



Total Amount of FY 1970 Program 

Original ClinngD Revised 

Funding 
Available for 
PInnnoing 
Program 

In Part 

NOA Rcfiiicsiod for Autliorlzallon 

Original Cbunge Rovisotl 

Aircraft 

Procurement of Equipmont Jind Mlaallea, Army 
Proeupomont of Aircraft and Missiles, Navy 
(nncl Marine Corps) 

Aircraft Procurement, Air Force 

941,500 

2,668,900 

4,666,000 

-169,700 

-218,400 

941,600 

2,499,200 

4,337,600 

90,000 

237,400 

941,500 — 

2,668,900 -159,700 

4,406,000 -306,800 

941,500 

2,409,200 

4,100,201) 

Sub-total — Aircraft 

Procurement of Equipment and MIbsIIcs, Army 
Procurement of Aircraft and Miasllcn, Navy 
Procurement, Marino Corpus 

Missile Procurement, Air Force 

8,166,400 

1,847,660 

866,100 

20,100 

1,882,200 

-378,100 

-876,000 

-13,800 

-266,400 

7.778.800 

972,660 

861,300 

20,100 

1.616.800 

327.400 

16,000 

180.400 

7,016,400 -406,600 

1,847,660 -390,000 * 

865,100 -18,800 

20,100 — 

1,794,000 -807,600 

7,460,000 

967,000 

361,800 

20,1UO 

1,486,400 

Sub-total — Missiles 

Navy Vessels 

Shipbuilding A Conversion, Navy 

TraeKed Combat Vehielea 

Procurement of Equipment and Mlssllos, Army 
Procurement, Marino Corps 

4,116,060 

2,848,650 

208,800 

87,700 

-664,200 

-66,900 

+7,600 

8,400,860 

2,781,660 

306,800 

87,700 

146,400 

160,260 

4,026,860 -711,400 

2,698,300 -66,900 

298,300 +7,600 

87,700 — 

8.316.400 

2.601.400 

305,800 

87,700 

Sub-total — Tracked Vehicles 

836,000 

+7,600 

848,600 

— 

336,000 +7,600 

843,500 

GRAND TOTAL 

16,466,010 

-1,091,700 

14,064,810 

623,060 

14,977,600 -1,286,800 

13,741,200 


1 Of the amount reciueatcd for authorization, $26.0 million Ib to be derived by transfers from tho DOD Stock Fuiida, 

2 Of the amount rcquoalod for authorization, $826.0 million Is to bo derived by trnnsfera from tho DOD Stock Fundo. 
» Roflccta $15 million reduction In FY 1069 Sentinel program and NOA. 



SOURCE OF FUNDS 

FOR THE 

FY 1970 



RESEARCH, 

DEVELOPMENT, TEST & EVALUATION 

PROGRAM 



($ THOUSANDS) 





Total Amount 
of Original 
FY 1970 
I*rogrnm 

Funding 

A vn liable for 
Flnanolng 
Program In Part 

Original 

AutlioriKntion Rocommondod 
Requested Changes 

Revised 

Authoriratlon 

Request 

Research, Development, Teat, tfc Evatuatton 
Army 

Navy 

Air Force 

Defense Agencies 

Emergency Fund 

1,822,600 

2,207,100 

8,699,800 

500,200 

60,000 

6,000 

1,822,500 

2,207,100 

3,694,300 

600,200 

50,000 

+27,000 

+4,400 

-33,100 

+60,000 

1.849.500 

2.211.500 
8,561,200 

600,200 

100,000 

Total 

8,179,100 

6,000 

8,174,100 

+48,800 

8,222,400 


Space Probes To Study Arctic Radio Blackout 


Scientists of the Air Force Cam- 
bridge Research Laboratories^ the 
Army Ballistic Research Laboratory 
and the Defense Atomic Support 
Agency (DAS A) will conduct a joint 
study of solar disturbance effects on 
radio propagation this summer in the 
Arctic, 

The program calls for the launch 
of 36 instinimented reseoi^ch rockets 
to be fired from the Churchill Re- 
search Range in Manitoba, Canada, 

The rockets will be fired to heights 
of 80 to 150 kilometers (60 to 98 
miles) during a polar cap absorption 
(PCA) event, a radio blackout 
phenomenon peculiar to the Arctic re- 
gion. 

Measurements to be gathered dur- 
ing the launch program include the 
distidbution of charged particle den- 
sities, temperatures and energies; 
radio transmission properties; atmos- 
pheric density; and the composition 


of the upper atmosphere during pe- 
riods of solar pi’oton disturbance. 

Scientists hope that by studying 
the effects of solar activity it may be 
possible to develop techniques for pre- 
dicting the intensity and duration of 
FOA events. This knowledge could he 
important in the future development 
of communication, navigation and 
radar systems. 

The Churchill Research Range, op- 
erated by the National Research 
Council of Canada under joint finance 
by Canada and tho National Aero- 
nautics and Space Administration, is 
one of the largest rocket launch sites 
in North America. 

James C, Ulwick of the Air Force 
Cambridge Research Laboratories, an 
element of the Air Force Office of 
Aerospace Research, is the PCA Fi'o- 
gram Technical Director, Program 
Manager is Dr. Charles A, Blank, 
Defense Atomic Support Agency. 


Holloman AFB Testing 
Four New Missiles 

The Air Foi'ce Missile Development 
Center, Holloman AFB, N.M,, hiiH 
expanded its missile testing yoIq with 
the addition of four missiles to Itw 
programs ; 

• The Navy-developed Walleye, a 
television-guided, air-to-surface miB- 
sile. 

• The Short Range Attack Missile 
(SRAM), a rocket-propelled, air-to- 
surface, supersonic missile intend od 
to provide strategic bombers with a 
** stand- off” capability, 

• The anti-radiation missile Standard 
ARM, a second-generation electro- 
magnetic radiation- seeking missile 
for use against radar sites, 

• The Maverick, another development 
of the television-guided air-to-ground 
missile concept, now in the planning 
stages. 
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Air Force Human Resources Laboratory 


New Concept for Behavioral 
Science Research 


S cientific afiluence and technological 
skills are pushing the bound aines 
of man^s domain outward so rap- 
idly it literally staggers the imagina- 
tion, In every field of endeavor, 
agriculture, medicine, aerospace, and 
in an infinite number of othei^ areas, 
the fund of knowledge is expanding 
at an unprecedented rate. As this new 
knowledge is rapidly translated into 
hardware and techniques, man im- 
poses his will on an over more per- 
missive "mother nature.” New meth- 
ods of agriculture produce food in 
plenty where men used to staiTe, New 
medicines and techniques in surgery 
save lives where disease and de- 
formity used to kill. Engineering 
skills have sent men beyond the 
moon; yet at the beginning of this 
century, nature was uncompromising- 
ly hostile to attempts at other than 
surface travel. 

We are beginning to master man’s 
expanding environment, but we are 
paying a price in the demands placed 
upon man^s intellectual and physical 
capabilities. It is difficult for man to 
keep pace with the new demands 
since his natural intellect and physi- 
cal capacities have remained remark- 
ably stable over this period. Chromo- 
some research is unlocking the secrets 
of genetic control and progress is 
being made in the field of brain 
chemistry but, during the foreseeable 
future, man will be pitted against 
this technological world in much the 
same form as he presently exists. 

Several complementary avenues 
exist for aiding man in accommodat- 
ing to the demands of the increasing- 
ly complex world in which he lives. 
These are improved personnel selec- 
tion and improved training, better 


utilization, and improved job struc- 
turing along with work simplification 
techniques, The Air Force has in- 
creased its effort in these vital areas 
by establishing the Air Force Human 
Resources Laboratory at Brooks 
APB, Tex., in July 19C8. Simply 
stated, the mission of this laboratory 
is to conduct research in the areas of 
personnel selection, management, and 
training designed to insure accom- 
plishment of the Air Force mission 
in the most effective and efficient 
manner possible. 

In its initial configuration, the new 
laboratory brings under one head- 
quarters two long-established units, 
One is the Training Research Divi- 
sion located at Wright-Patterson 
AFB, Ohio, This division was former- 
ly part of the Behavioral Sciences 
Laboratory. The other unit, located 
at Lackland AFB, Tex., is the Per- 
sonnel Research Division. This divi- 
sion was formei'ly the 6670th Per- 
sonnel Research Laboratory and, like 
the Training Research Division, was 
previously assigned to the Aerospace 
Medical Division of the Adr Force 
Systems Command (APSC). 

In addition to the enlargement of 
these two organizations, thx*ee other 
divisions are being planned, These 
are a Technical Training Division to 
be located at the Lowry AFB Techni- 
cal Training Center at Denver, Colo.; 
a Plying Training Division to be lo- 
cated at Williams AFB, Avlz,; and 
a Professional Education Division to 
be located at the Air University, 
Maxwell AFB, Ala. 

The laboratory will span the range 
of Air Force human resources re- 
seai^h in an effort to relate basic, 
exploratory and applied research 


Colonel John G, Dailey^ USAF 


directly to the needs of the using 
agencies. The aim and guiding 
philosophy are to provide both an 
anticipatory research program to 
promote the state of the art needed 
to meet future demands, and at the 
same time retain a responsive capa- 
city to meet current research needs 
as they are identified. The labox'atory 
will monitor basic research pertain* 
ing to human resources as well as 



; Colonel John 0. Dailoy, USAP, 
is Commander of the A^r Force 
‘ Human Kesources Laboratory, 

He has served ChieL Projett 
RAND Group, in Afv Force 
headquarters ami,, prior to atf- 
smnin^ command ot the lahora'- 
! foty, watf Director, Office of 
Management AetlvUies, Kead^ \ 
, quarters, Air ;Force Systems i 
> .Command* Colonel Dailoy bolds 
; a D.S< degree irom, the Uwfver* 

I ,sUy of Maryland, and an M3+Afr , 
! from Oeorge WaaMiigtoti tltd-* 
j ,yerrtiy* ' \ ‘ 
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conduct a limited in-house activity. 
The exploratory development pro- 
grams will bring fonvard promising 
technology to the point of application 
in the field setting. The applied or ad- 
vanced development program will be 
conducted at operational sites to 
demonstrate feasibility, and to fur- 
ther refine methods and techniques of 
application. 

Research Proximity to User 
Application 

An advantage of this approach to 
research is the systematic develop- 
ment of ideas from concept to utiliza- 
tion. It emphasizes the need to locate 
the elements of the research organi- 
zation in geographic proximity to 
major centers of infiuence. In fact, it 
dictates the laboratory organization 
(seo page 22). The Human Resources 
Laboratory headquaiiers is located 
at Brooks AFB, Tox., near Air 
Training Command headquarters at 
Randolph AFB, the major user of 
laboratory products. The Ti'aining 
Research Division, charged with ex- 
ploratory research, remained at 
Wright-Patterson AFB, Ohio, to take 
advantage of relationships and the 
two-way communication of future 
training needs with the System Pi*o- 
gram Offices of the APSG Aeronauti- 
cal Systems Division. The Personnel 
Research Division is located in work- 
ing proximity to Headquarters, Air 
Training Command, and the Air 
Force Militai'y Personnel Center in 
San Antonio, Tex. 

The other divisions will also be 
located with this principle in mind. 
Williams AFB, Ariz., was selected as 
the site for the Flying Tx^aining 
Division. Williams APB is an Air 
Training Command undergraduate 
pilot training base. It is contiguous 
to the Tactical Air Commandos fighter 
complex consisting of Nellis, Luke 
and Davls-Monthan APBs. It is also 
centrally located with regard to 
undergraduate navigator training at 
Mather AFB, Calif., and the Strate- 
gic Air Command’s combat crew 
training at Castle APB, Calif. The 
Technical Training Division is to be 
located at Lowry APB, Colo, Lowry 
is one of the Air Training Command’s 
technical training centers oltering a 
wide selection of representative tech- 
nical courses, and is also the site of 
the Air Force 3820th Reti^ining 
Group. The Professional Education 
Division will be placed at Maxwell 
APB, Ala., on the campus of the Air 
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University Command where close con- 
tact can be maintained with the Air 
University, the Air Force Institute 
of Technology, and the Air Force 
Academy. 

The pi'oximity of researcher to user 
fulfills several needs. The close asso- 
ciation, the nibbing of shoulders, in 
a common effort of operational sig- 
nificance establishes a dialogue be- 
tween the reseai’ch scientist and op- 
erator that is frequently non-existent 
when research is conducted in a set- 
ting remote from on-going opex’ations, 
The scientist leanxs the language and 
acquires an appreciation of opcx*ator 
problems, which leads to faster and 
more precise identification of research 
requirements. Daily contact maintains 
alignment of the research program to 
the real world needs and a rapid feed- 
back of results. Another advantage of 
onsite research lies in the increased 
capacity of the user to implement 
favorable research findings. Since the 
user is “in the loop” during the feasi- 
bility demonstration, a trained cadre 
is in being and ready to implement 
findings at the conclusion of a suc- 
cessful project. 


Human Resources Research 
Program 

Although the charter of the Air 
Police Human Resources Laboratory 
implies a significant increase in capa- 
bility for in-house research, the size 
of the task and range of problems 
faced will of necessity involve .an en- 
larged contractual effort. The re- 
search program will consequently be 
a blend of effoit which capitalizes on 
the strengths of both profit and non- 
profit contractor organizations, and 
the in-house capability of the lab- 
oratoiy. The laboratory research pro- 
gram is oriented to those facets of 
Air Force personnel, education and 
training systems in which the poten- 
tial for significant pay-off appears 
highest. The following research ai’eas 
are described as representative of the 
program as it cuxTently exists in 
cither its on-going fonn or planned 
for initiation in the near future: 

Plying Training Research, 

This pix)gram will develop and test 
new concepts approaches, media, and 
devices for flight training. Initial 
emphasis will be upon undergi'aduate 
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pilot and navigator training. How- 
ever, as essential manpower and 
funding become available, the elfoit 
will be expanded to the combat crew 
training for the fighter, bomber and 
airlift missions. The goal is to devel- 
op improved training systems which 
will provide the skills demanded by 
present and future tactical, strategic 
and airlift missions in the moat cost- 
effective manner possible. 

Technical Training and Professional 
Education. 

Here again research will be car- 
ried out to develop the technology in 
curricula, methods, techniques, media 
devices and job performance aids to 
simplify the training tasks and still 
provide the skills the Air Force must 
have. Individualized instruction ap- 
pears to be the key. It will rely upon 
the most sophisticated technological 
advances possible, computer-aided and 
computer-managed to develop the 
high quality of technical and profes- 
sional skills demanded by both the 
present and future aerospace systems. 

Personnel and Training Requirements 
of Planned Force Structures. 

In this program, the efforf is to 
develop and test the technology of 
human resources engineering, by 
which the training and manning re- 
quirements of planned systems can 
be matched with the human resources 
available in a timely and efficient 
manner. 

Training and Simulation Techniques. 

This program concentrates upon 
developing the engineering technology 
that is required to advance the state 
of the art in flight simulation. The 
complexity and cost of present and 
next generation weapon systems is so 
great that high fidelity full mission 
simulation appears to be the major 
impiwement needed to increase pro- 
ficiency to the levels demanded by 
these advanced systems, In addition 
to simulation for aerospace crew 
training, efforts will be devoted to 
simulation techniques ns a tool for 
technical training and professional 
education. 

Selection and Classification. 

Air Force operational requirements 
necessitate the development of proto- 
type tests and test batteries, and 
their revisions, for the continuing op- 
eration of the Air Force Personnel 
System, Research efforts will be 
oriented toward the development of 
predictors of success in training and 


on the job, new prediction systems, 
and new test formats and concepts. 
New techniques of measuring and 
quantifying job productivity and 
efiTecUveness will be sought. 

Personnel Resources and Evaluation. 

This research program will concen- 
trate upon a number of areas : 

• Relationship of the characteris- 
tics of the manpower pool to Air 
Force needs. 

• Effectiveness of recruiting and 
selection systems in procuring per- 
sonnel possessing needed characteris- 
tics, 

• Individual performance evalua- 
tion procedures and the use of such 
procedures in assignment and promo- 
tion. 

• Measurement, prediction, and 
development of career attitudes and 
retention potential, 

• Analysis and follow-up studies 
of the post utilization of militaiy per- 
sonnel. 

Personnel Management Research. 

The goal of this program is to pro- 
vide for the development of command 
and conli’ol mechanisms for the Air 
Force Pei’sonnel System. Towai'd this 
goal, eiforts will continue on the de- 
velopment of statistical-mathematical 
procedures to analyze and summaidze 
personnel and cost data; the applica- 
tion of probability concepts for pro- 
jecting and the composition of the 
personnel force; the development and 


maintenance of broad (lata bases on 
officers, airmen, and civilians; and the 
development of the capability to proc- 
ess large volumes of data to analyze 
large-scale problems in Bupporf of Urn 
total human resources research effort, 
including the development of sophisib 
cated inquiry and display techniquos. 

As a final word, tho Air Foixk^ 
investment in its human reaoui'ces Is 
a heavy one, It has a strength of over 

800.000 to operate and niainiain tho 
most complex array of equipment 
ever devised by man. As many as 

100.000 new members are recniitcd 
each year and an approximate equal 
number leave the seiwico for produc- 
tive civilian employment. At any 
point in time, a large proportion of 
its members ar(i in a training status, 
either on tho job or in formal resident 
courses. In such a large and over 
changing organization, the pi'oblems 
facing personnel and training man- 
agers are formidable. The mission of 
the Air Force Human Resources Lab- 
oratory, to provide research l(iatllng 
to solutions to these problems, is 
challenging, dynamic aud, most im- 
portant, exciting. It will require an 
effective capacity to span the existing 
chasm between the mysterfes of basic 
research, tho development of this 
product in the nurture of the expio 
tory research programs, ,and ' 
careful demonstration und"^ 
manding and practical rov 
operational Air Forces. 
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of the total Air Force budget of $27.7 
billion than that of any other major 
command. 

This workload is being managed 
with a manpower authorization of 
approximately 10,000 officer’s, 20,000 
airmen and 32,000 civilians, all work- 
ing to shoifen the time between 
and *‘item.** The calibre of our 
people more than makes up for our 
lack of numbers. Ninety- two percent 
of our research and development offi- 
cers have college degrees, 65 percent 
hold the baccalaureate, 33 percent 
have masters degrees, and 2 percent 
have doctorate degrees. 

To provide the most effective man- 
agement of Air Force scientific and 
technical resources, APSC, from its 
headquarters at Andrews AFB, Md., 
directs the operation of a world-wide 
network. From Cape Kennedy in 
Florida to Vandenberg AFB, Calif., 
and around the world, it manages 
some 300 separate installations or 
activities. Primary among these are 
six divisions, five development and 
test centers, the Space .and Missile 
Systems Organization (SAMSO), and 
nine in-house laboratories,^ 

APSC research and development 
activities are organized in four func- 
tional areas j 

• Analyzing the technological 
threat. 

• Advancing the technological 
base, 

• Developing and procuring ad- 
vanced aerospace systems, 

• Test and evaluation of systems 
and subsystems. 

Analyzing the Techrtological 
Threat 

Due to the long lead time between 
the drawing board and initial opera- 
tional capability (IOC) of a weapon 
system, it is important to U.S. na- 
tional security to know in detail what 


^Editor*s Note: Suhsecfuent iaaues of 
Defense Industry Bulletin will ca/i'^y 
articles about four of the major sub- 
ordinate elements of the Air Force 
Systems Commcmd. These m'e the 
Space and Missile Systems Organisa- 
tion (SAMSO) j the Aerospace Medi- 
cal Division (AMD)^ the Electi^onio 
Systems Division (ESD)^ and the 
Aeronautical Systems Division 
(ASD). 


other nations are doing in aerospace 
technology. 

Foreign Technology Division (FTD), 
Wriffht-Pattcrson AFB, Ohio. 

A future “Pearl Harbor'* might 
give its warnings in a foreign scien- 
tific paper, a photograph, a public 
statement, or a May Day parade. It 
is the responsibility of AFSC's For- 
eign Technology Division (FTD) to 
acquire, analyze and repoi’i on for- 
eign scientific and technological in- 
formation and equipment to reduce 
the possibility of technological sur- 
prise. PTD's work enhances exploita- 
tion of foreign scientific and technical 
achievements, or weaknesses, to the 
advantage of U.S. aex’ospace research 
and development programs, 

Highly skilled pei’sonnel using spe- 
cialized equipment, including com- 
puters and a machine language trans- 
lator capable of translating Ru.ssian 
to English at the rate of 300,000 
words a day, produce finished intel- 
ligence studies on foreign aerospace 
technologies and electronic, aero- 
dynamic, ballistic and space systems, 
Their findings, in the form of tech- 
nical studies, briefs, weapon system 
assessments and special reports, are 
disseminated throughout the Defense 
Department, 

FTD traces its ancestry back to 
World War I. Established as the 
Technical Data Section in Washing- 
ton in 1917, it passed through a num- 
ber of organization and title changes 
and has rendered a number of ^^sung” 
and *Hinsung*^ services to our coun- 
try. One of the more exciting of these 
was participation in Project Paper- 
clip, which brought key Gennan scien- 
tists to this country after World War 
11 to assist In the evaluation and ex- 
ploitation of captured documents and 
materiel, making a considerable Im- 
pact on aerospace technology, 

Advancing the Technology Base 

Superior, advanced aerospace sys- 
tems are dependent upon strong, 
technically competent laboratories 
and a broad base of research and 
technology, AFSC's Aerospace Medi- 
cal Division (AMD) and the nine in- 
house laboratories of our Director of 
Laboratories (DDL) provide this 
capability. 

Aerospace Medical Division (AMD), 
Brooks AFB, Tex. 

In any manned system, the most 


important component is man himself. 
In addition to his care md troalmont, 
his limitations and capabilities are of 
vital concern in planning new systems 
for the Air Force. 

The Aerospace Medical Division 
(AMD) is charged with management 
in the aieas of bioastroiiaulics re- 
search and development in support of 
the design and procurement of Air 
Force weapon systems. It is assigned 
research programs in suppoii of the 
Air Force personnel system. It han- 
dles a number of clinical and aero- 
space medical requirements and ad- 
ministers post-graduate professional 
education programs in medicine, 
dentlsti’y and aerospace medical sub- 
jects. 

AMD operates research labora- 
tories, classrooms and medical treat- 
ment facilities in Texas, Ohio and 
New Mexico— each of which has some 
unique facility or capability. At thoH<^ 
institutions, Air Force scientists im\ 
seeking to evaluate future operational 
situations that will require mminod 



QeneraT James Forgufton, US- 
AF, is Commander, Air Force 
Systems Command, with re- 
sponsibility for providing the 
weapon systems and incoting 
; the technological needs of the 
' totdl Air Force mission. Before 
! assuming his present eonimand, 
he sewed as Deputy Chief of 
Staff for Uesearch and Develop- 
j ment at Headquarters, U4S* Air 
^ Force* General Ferguson Is also 
, (he Director of the Maimed Or« 
: hlfing Laboratory Prognim, in 
; addition to his duties an Com- 
mander of the Systems Com^* 
• mand* 

i 


Defense Industry Bulletin 


25 



HEADQUARTERSII 

*9i 

iii 



ELECTRON 1C SYSTEMS 


foreign TECHNOLOGY 

j 

i 

DIVISION 


DIVISION 

1 

LG. Hanscora f lold, Mass, 


Wrlghl-Patterson AFB, m 

L 

Maj Gen 


Col 

\ 

JJ, Cody. Jr. 


George R. Welnbrennef 


Commander 


Commander ; 

\ \ 



May 1969 





















i FORCE SYSTEMS COMMAND 

\ndrews AFB 
ilngfon D.C, 20331 
981 plus Ext, No. 



Defense Industry Bulletin 


27 


























] 


Titan HIC, the Air Force’s largest 
booster, pwahes skyward from Cape 
Kennedy with the Tactical Communi- 
cations Satellite (TACSAT No, 1) 
inside, 


spacecraft, to define potential medical 
hazards that man might face in 
operating these spacecraft, and to de- 
vise methods and medicines to coun- 
teract such hazards and insure maxi- 
mum crew performance. 

Director of Laboratories (DOL), 
Andrews AFB, Md. 

Prior to 1961, Air Force capability 
for in-house research and develop- 
ment was extremely limited. In June 
and July 1961, both the House Com- 
mittee on Appropriations and the 
Senate Committee on Government 
Operations expressed concern. That 
July President Kennedy launched an 
investigation, and the following 
October Secretary of Defense Mc- 
Namara stated that in-house labora- 
tories must be supported and would 
be used as a primary means of carry- 
ing out Defense Department pro- 
grams. 

The Air Force approach to solving 
the situation was the consolidation of 
its research and technology activities 
into a streamlined organization to re- 
build in-house technical competence, 
In July 19G2, the Research and Tech- 
nology Division (RTD) was created 
within the Air Force Systems Com- 
mand, and later evolved Into the 
Director of Laboratories (DOL) in 
APSC headquarters. 

The DOL is responsible for the 
creation of a broad base of reseai’ch 
and technology, which can be applied 
to the maintenance of effective opera- 
tional forces in being. It is concerned 
with the timely modernization of 
these forces, and the exploitation of 
technology to meet future Air Force 
requirements for advanced aerospace 
systems. 

The DOL is responsible for more 
than 1,700 research and engineering 
contracts valued at $440 million. 
Yearly operating funds of $328 mil- 
lion have been required to operate the 
laboratories, and an additional $140 
million has been expended yearly on 
behalf of other goveniment agencies 
engaged in reseai’ch and development 
work, The technical facilities of the 
nine laboratories are valued at more 
than $400 million, 

Each laboratory is charged with 
planning and executing AFSC ex- 
ploratory and development programs, 
and serves as the Systems Command 
focal point for all available informa- 
tion in its assigned areas of tech- 
nology. 


The laboratories, their locations 
and missions are: i 

« Rome Air Development Cenler 
(RADC), Griffiss AFB, N.Y. The 
Rome Air Development Center 
(RADC) is the largest of the labora- 
tories in manpower strength, with 
more than 1,B00 scientists, engineers 
and supporting personnel. 

Its involvement in the elcctm- 
magnetic areas of transmission and 
reception is essentially in ground 
communications. Satelliting the 
RADC complex are 15 remote facili- 
ties within an approximate racUiis of 
200 miles from Griffiss AFB, 

RADC accomplishes research, de- 
velopment and test of electronic sys- ' 
terns for detection, control, identifica- 
tion and countermeasures; naviga- 
tion, communications and data trans- 
mission systems; and associated 
components and related automatic 
flight equipment, 

• Air Force Weapons Laboratory 
(AFWL), Kiitland AFB, N,IM. The 
Air Force Weapons Laboratory 
(AFWL) works closely with the Air 
Force Special Weapons Center 
(AFSWC) at Kirtland APB, 

and the Atomic Energy Commission 
in planning, managing and conduct- 
ing exploratory and advanced devel- 
opment programs associated with ^ 
nuclear and other non- conventional 
advanced weapons, and their applica- 
tions. 

The nearly 500 scientists and engi- 
neers there study the effects, delivery 
techniques and hazards of these 
weapons, and the utilization of 
nuclear power. Facilities are com- 
posed of the main laboratory complex 
at ICirtland AFB and two facilities 
at adjacent Sandia Base, 

• Air Force Rocket Propulsion 
Laboratory (AFRPL), Edwards 
APB, Calif. ‘‘Forging tomomWs ■ 
rocket propulsion systems today” J 
the Air Force Rocket Propulsion 
Laboratory (AFRPL), the largest 
tenant facility at Edwards AFB, ig 

a $160-milllon aggregation of high- 
thrust rocket engine test stands and 
complex research equipment. 

Highly specialized Air Force and 
contractor development engineers at 
this laboratory perform research on 
rocket propulsion systems in five 
major areas: liquid rocket technology, 
solid rocket technology, development 
of liquid and solid rocket propellants, ^ 
advanced propulsion techniques, and 


May 1969 i 

)i 




1.^ V/ rtf?;,/ 

LuJfrfSlSVJj.i: «r - ’* 


I 

■ . ;^ ,.l 


IpV ‘T’. N ■. 

'X;. 

'?5'»i-' ■.' I-' 'V / . 

''■ Iv 

t Jjf’HSffit «ir V ' . # V • .1 * ,(i » » ." 


’ *k “ 

\: V. 

!•'• * 

• •> / ■ 

' /‘k '■ 




y 


• ,p^ 


/ 



'to 

i ''...xv i . 


;\ 


'■■ : yf 

/>s‘. ■r-'AW'^; / 


I,: *'v II V' 'V I ' ■’<■ ’*• 
/*;*:'•■ f;' -x v: 
^ \.‘.V *'V''(,'' '■ ">•’■ '■ ■ -i' V«’' «''''* 

'f .i-- 



; i,",; 

HI ,i'f 


- , 


.V^V. 


' i ' 

’jf- 


■/r’ . 


, f . II l' 1 ■ 



V'V,' 

1 ■:i- 




v 

' ' V 

v: 

1 Si'' 

. !• ' 




A miilti-riinction, miniimim-rcactUm wpace tool is tested in a weightless expcri- 
luent at the Aero PropulHion Laboratory* 


development of rocket propulsion in- 
strumentation and techniques, 

AFRPL scientists and engineers 
had leading roles in development of 
propulsion systems for the Thoi', 
Atlas, Minuteman, Titan and Blue 
Scout programs, and rockets for the 
X-16 research aircraft. 

o Air Force Armament Laboratory 
(AFATL), Eglin AFB, Fla. The 
crisis in Southeast Asia pointed up 
the need for high priority develop- 
ment of non-nuclear munitions. The 
Air Force Armament Laboratory 
(AFATL) provides the Air Force 
with a technical capability tailored 
to meet many of the urgent demands 
generated by the current conflict. 

The titles of AFATL*s five divi- 
sions reveal the scope of its en- 
deavors : engineering, ballistics, 

weapons, biological-chemical, and 
targets and missiles, Most often on 
center stage these days is the Weap- 
ons Division, which is responsible for 
concept formulation and design of 
conventional armament liardwai’e. 
From this division come most of the 
weapons that are being used in Viet- 
nam and the weapons that will be 
used tomorrow. 

A vigorous program is being coi*- 
ried on to seek out and exploit new 
phenomena and techniques that may 
provide significant advances in the 
state of the aii in such areas as shock 
hydrodynamics, detonation physics, 
the chemistry of explosives, war- 
heads, and explosive fuel munitions. 

• Air Force Human Resources 
Lalxjrntory (AFIIRL), Brooks AFB, 
Tex. The Air Force Human Resources 
Laboratory (AFHRL), the newest 
Systems Command subdivision, went 
into operation July 1, 1968, designed 
to be the focal point for Air Force 
research and development effort to 
satisfy technology needs in human re- 
sources education, training and man- 
agement. 

The laboratoiy is cliarged with 
planning and executing research, and 
exploratory and advanced develop- 
ment programs in personnel selection, 
management and career development; 
personnel motivation and retention; 
personnel force structures and com- 
position; training techniques and 
equipment; personnel requirements 
for advanced weapon systems; and 
career education. 

• Air Force Aero Propulsion 
Laboratory (AFAPL), Wright-Pat- 
terson APB, Ohio. The Air Force 


Aero Propulsion Laboratory (AF- 
APL) is a large complex concerned 
with air-breathing, electric and ad- 
vanced pi'opulsion systems. It also 
deals with fuels and lubricants, power 
generation and aerospace suppoxi, 
providing technological input to Air 
Force decision makers and offering 
quick-reaction solutions to specific 
problems. 

The laboratory is doing exploratory 
and advanced development work on 
devices, such as turbojets, ramjets 
and scram jet engines, and is woi*king 
on capabilities for operations in 
space. 

AFAPL plans for far into the 
future, Its scientists speak of speeds 
of more than Mach 10 in tenns of 
**wlien” not It has people 

actively engaged on pi'oposals fore- 
casting propulsion systems 20 years 
hence. 

• Air Force Materials Laboratory 
(AFML), Wright-Pntterson AFB, 
Ohio, The Air Force Materials 
Laboratory (AFML) is the Air 
Force’s oldest laboratory, celebrating 
its Blst birthday last December. It 
strives **to evolve new materials and 
mateidals production technology, and 
encoui'age rapid utilization of now 


materials in Air Force applications.” 

In seivicing hardware — space and 
reentry vehicles, aircraft and mis- 
siles — the laboratory tests its mate- 
rials against the properties of stress, 
vibration, impact, fatigue, time, high 
and low temperatures, coiTOsion, 
oxidation and weight savings. 

Some of its specific objectives are 
to develop and test improved metals, 
plastics, adhesives, graphites, cei’am- 
ics and composites for structures 
and propulsion; elastomers for seals 
and sealants; electrical, electronic 
and magnetic materials, materials for 
deceleration devices and expandable 
structures; and protective techniques. 

• Air Force Avionics Laboratory 
(AFAL), Wright-Patterson APB, 
Ohio. **Avionics” is a word coined 
during World War 11, when it was 
discovered that an aircraft without 
”round-the-clock” capability was only 
a partially effective weapon. Radar 
was applied to the bomb-directing and 
Are control functions, and electronic 
circuits were developed to assist in 
navigation, aerodynamic and engine 
control, and surveillance — in fact, to 
most of the aircraft systems. 

Today avionics is fonnally de- 
scribed as ”the development of eleo- 
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trical nncl electronic devices for use 
in aviation, esjiGcially of electronic 
control systems for aircraft and air- 
liorne weapons.*' 

Anionic advanced programs as- 
signed the Air Force Avionics Lab- 
oratory arc avionics communications, 
l)ionics, lasers, molecular electronics, 
electromagnetic vehicle environment, 
camouHage, antennas, electromagnetic 
warfare, navigation, guidance, weap- 
on delivery, and aerospacebonie sur- 
veillance. 

® Air Force Flight Dynamics 
Laboratory (AFFDL), Wright-Pat- 
teraou AFB, Ohio. At the Air Force 
Flight Dynamics Laboratory (AF- 
FDL) we strive for advancement of 
technology needed in the design of 
future flight vehicles for all foresee- 
able needs. Work performed at this 
laboratory is principally in the areas 
of flight control, flight niecluinics, 
vehicle dynamics, vehicle equipment, 
V/RTOL and structures. AFFDL is 
participating in the evolution of the 
AX, F-15 and V/STOL system pro- 
grams, both in-houae and through 
prospective contractors. It works with 
all Military Services to establish 
structural dynamics criteria. 

Four of tile laboratory's prime 


facilities are considered national in 
scope, having *‘sole or unique tech- 
nical characteristics," One of these 
is the Sonic Fatigue Facility. The 
Federal Aviation Agency sponsors 
many tests conducted here, including 
human tolerance limits to high sound 
levels. 

Developing and Procuring 
Advanced Aerospace Systems 

At our three systems divisions, 
AFSC is applying advanced tech- 
nology to the development, acquisi- 
tion, installation and test of Air 
Force electronic command, control 
and communications systems; devel- 
opment and acquisition of aeronau- 
tical systems and related equipment; 
and to managing all Air Force bal- 
listic and apace systems, present and 
future. 

Electronic Systems Division (ESD), 
L.G. Hanscom Field, Mass. 

In this aerospace age of 18,000- 
m.p.h. missiles and weapons of tre- 
mendous destructive power, the age- 
old problem of communicating in- 
formation has taken on new signifi- 
cance. The nature of an attack, either 
from missiles of an infinite variety or 
high performance aircraft, must be 


quickly ascertained, communicatcd> 
and displayed to commanders. I 

The Electronic Systems DiviHion I 
(ESD) ilesign.s, procures, tests, iH' 
stalls and checks electronic system* 
for use by such organizations ns ilt<^ 
Strategic Air Command, Tactical Air 
Command, Air Force CommnnicatioTi* 
Service, Air Weather Seiwicc and 
North American Air Defense Coin- 
maiul. Specialized command center* 
enable military commanders to assess 
the total defense situation and the 
status of Air Force rotaiialoiy 
forces. 

From Europe to the Pad He and 
throughout the North Americim con- 
tinent, ESD systems collect infonnft- 
tion about aircraft movomonis, mift- ' 
siie launchings and man-mad o oiijccts 
in space. The data collected are trrnis* 
mitted via tropospheric, micrownvCj. 
cable, radio, or other moans to the 
command centers where computoris 
process the millions of hits of in- 
formation. Information immediately 
vital to the decision malceiij is dis- 
played to aid in the decisioii-nmkJng 
process. 

Aerouautical Systems Division 
(ASD), Wright-Patterson AFD, 

Ohio. 


Cni)c Kennedy Air Force Station's Row.” The cape is Station No. 1 on 

the Air Force Eastern Test Range. 
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The Aeronautical Systems Division 
(ASD) IS the largest of our subordi- 
nate units. It annually spends about 
$6 billion-“more than all the other 
elements of the Systems Command 
combined. Most ASD dollars arc ear- 
marked for developing and acquiring 
vary in size from small 
trainers to the largest transports. 
The division manages aircraft pro- 
grams contracted to industry from 
their conception through the various 
stages of development, testing and 
production. 

ASD*s role in aircraft development 
dates back to the beginning of 
manned flight itself. The first U.S. 
Govemment aircraft ever purchased 
was bought on contract from Oi'ville 
and Wilbur Wright of nearby Dayton, 
The Wrights* $26,000 contract for 
^‘one heavier-than-air flying machine” 
set the pattem for govemment-in- 
dustry cooperation that has continued 
for more than 40 years. Today ASD's 
contracts represent a total obligation 
of more than $10 billion. 

The division currently manages 
some 60 aircraft and non-ballistic 
missile systems in support of the full 
range of Air Force operational mis- 
sions and future requirements. 

Space and Missile Systems 
Organization (SAMSO), Los Angeles 
AFS, Calif, 

In 1964 a handful of Air Force 
officers met in a schoolhouse in Ingle- 
wood, Calif,, just a few miles from 
the present complex at Los Angeles 
Air Force Station, where the Space 
and Missile Systems Organization 
(SAMSO) is located. Their mission 
was to provide this nation with an 
intercontinental ballistic missile 
(ICBM) capability in the shoriest 
possible time. 

From this nucleus grew the Space 
and Missile Systems Organization, 
the management agency for most Air 
Force ballistic and space systems, 
present and future, Almost three- 
fourths of the space flights under- 
taken by the Free World have been 
launched by SAMSO-developed 
boosters and SAMSO aerospace test 
wing crews. 

Major cun'ent programs include 
the development and deployment of 
advanced Minuteman weapon sys- 
tems; conceptual studies of an ad- 
vanced ICBM; research and develop- 
ment work in Advanced Ballistic 
Reentry Systems (ABRES); space 


boostei's for heavy and multiple pay- 
loads; certain phases of the Manned 
Orbiting Laboratory (MOL); assist- 
ing in the Defense Satellite Com- 
munications System; studies in space 
escape and rescue; and launch of a 
wide variety of space and planetary 
probes. 

National Range Division (NRD), 
Andrews AFB, Md. 

From its headquarters, the Na- 
tional Range Division (NRD) de- 
velops, controls, operates and main- 
tains the Air Force Eastera (AF- 
ETR) and Western Test Ranges 
(AFWTR), in support of national 
ICBM and space programs. The pri- 
mary responsibility of the headquar- 
ters is central planning of range de- 
velopment, insuring compatibility of 
equipment, and the control and 
balancing of resources. The responsi- 
bility of operations and maintenance 
in suppoH of specific space and mis- 
sile programs rests with the AFETR 
and AFWTR commanders. 

• Air Force Eastern Te.st Range 
(AFETR), Cape Kennedy AFS, Fla. 
AFETR extends 10,000 miles down- 
range from Cape Kennedy to the 
Indian Ocean, with island stations at 
Grand Bahama, San Salvador, Grand 
Turk, Antigua and Ascension. Last 
station in the chain is at Pretoria, 
Republic of South Africa. Radar, 
optical and continuous wave devices 
track test vehicles, while telemetry 
equipment records vital infoinna- 
tion of the flight performance. Es- 
pecially instrumented Air h'orce air- 
craft and ships are used to fill in 
the gaps between the island tracking 
stations. 

A military-civilian work force of 
about 16,000 provides support seiw- 
ices to all range users in their missile 
and space exploration projects, 

• Air Force Western Test Range 
(AFWTR), Vandenberg AFB, Calif. 
Complementing AFETR to provide 
a national range with global capabil- 
ity, tracking and data gathering sites 
of the Air Force Westem Test Range 
(AFWTR) ax’e located at Vandenberg 
APB and Pillar Point in the United 
States, and Wheeler APB, Hawaii; 
and Eniwetok Island In the Pacific 
Ocean, In addition, data gathering fa- 
cilities, at Point Mugu, Calif.; Kacna 
Point and Kokee Park, Hawaii; and 
Kwajalein, Wake and Midway Is- 
lands, are operated by other govern- 
ment agencies. 


AFWTR specializes in polar orbit 
launches and supports the operational 
training launches of the Strategic Air 
Command (SAC), Eniwetok Atoll, 
situated in the northern Marshall 
Islands 2,380 miles southwest of 
Honolulu, seiwes as the main impact 
area for SAC*s IGBMs launched from 
Vandenberg. Eniwetok*s two main 
tasks are to score the accuracy of 
reentry vehicles and to recover the 
vehicles from the ocean. 

Performance measurement falls 
into two categories: metric trajec- 
tory measured by ground sensors, 
and telemetry transmitted from the 
launch vehicle. 

Ail* Force Contract Man a gem out 
Division (AFCMD), Los Angeles 
AFS, Calif. 

To satisfy today^s expanding range 
of system requii'ements in the face of 
increasingly stringent budget re- 
strictions, we must insure a full dol- 
lar’s value for every dollar spent, Wo 
strive for balance in allocating avail- 
able resources between systoma de- 
velopment and a sound technological 
base; and we must achieve effective, 
efficient management in both en- 
deavors. 

To meet this requirement and to 
supervise and manage perfonnanco 
on government contract.^ at facilities 
assigned to the Air Force for plant 
cognizance, the Air Force Contract 
Management Division administers 
thousands of contracts for DOD and 
other government agencies. 

Twenty- three Air Force Plant Re- 
resentative Offices (AFPROs), lo- 
cated at contractors* facilities, pro- 
vide on-the-spot representation and 
progress reports on the status of 
work at each plant. Close attention 
is paid to reliability, cost control, and 
adherence to schedules to assure that 
the items under contract are produced 
economically and in accordance with 
contractual requirements. 

Test and Evaluation of Systems 
and Subsystems 

Our research and test centers con- 
duct tests and evaluations of manned 
aircraft and aerospace vehicles; air- 
to-air missiles and drones; high speed 
captive sled track missiles; nuclear 
effects simulation; aeronautical weap- 
ons and non-nuclear munitions; and 
atmospheric, ballistic, orbital and 
space flight simulations. 
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The X~2«i rocket-powered manned lifting body is being tested at AFFTC in 
program to explore flight character istics of lifting bodies^ wingless flight vehi- 
cles which derive lift from their shape alone. 


Air Force Special Weapons Center 
(AFSWC), Kirtland AFH, N.M. 

At Air Force Special Weapons 
Center (AFSWC), the task is to 
make certain that Air Force missiles, 
aircraft, and command and control 
systems can survive the effects of 
nuclear explosions; .and that no 
enemy action, offensive or defensive, 
can prevent Air Force strategic 
weapons from reaching their targets. 

The center analyzes every compo- 
nent of an operational weapon sy.stem 
in all conceivable nuclear explosion 
environments from launch to target. 
It simulate.s ex])losion phenomena by 
non-nuclear methods whicli artificially 
create effects like shoclc and blast 
waves, the electromagnetic pulse, and 
transient radiation, 

To carry out its nuclear develop- 
ment responsibilities, the center flight 
testa new equipment, including bal- 
listic cases, bomb suspension and re- 
lease equipment, arming and fusing 
devices, and an air-launched, air- 
recoverable, nuclear explosion detec- 
tion rocket. It operates a large, well- 
equipped environmental test labora- 
tory with sand, dust, humidity, 
temperature and vacuum chambers. 
Its fabrication facilities include one 
of the nation^s finest experimental 
machine shops and microelectronics/ 
instrumentation laboratones. 


Air Force Missile Development 
Center (AFMDC), Holloman AFB, 
N.M. 

Located on the edge of the White 
vSands Missile Range, the Air Force 
Missile Development Center (AF- 
MDC) has an unusually diversified 
sot of tasks. Among other responsi- 
bilities, it conducts and supports the 
test and evaluation of airborne mis- 
siles, target drones, aircraft fire con- 
trol systems, missile reenti'y vehicles 
and aids, and guidance systems. 

It operates the Central Inertial 
Guidance Test Facility, which has 
advanced equipment for testing gyro- 
scopes, accelei’ometers and entire 
guidance systems, It also operates the 
Radar Target Scatter Site (RATS- 
CAT) facility to collect characteristic 
radar “signatures” which are re- 
flected from weapon systems, nose 
cones, decoys and aerospacccraft. 

Probably one of the best known test 
items under AFMDC^s direction is 
the natioifls longe.st, high-speed test 
track, a seven -mile long “space age 
railroad” used in testing missile con- 
figuration, the effects of rain erosion, 
aircraft seat ejection systems, and 
guidance systems. It is the most pre- 
cisely aligned and completely instru- 
mented, high-speed test track in the 
Free World. 


Armament Development and Test 
Center (ADTC), Egliii AFB, Fla. 

The need for non-nuclear, conven- 
tional waif are capabilities, pointed 
up by the war in Southeast Asia, 
brought with it an upsurge of ac- 
tivity at Armament Development and 
Test Center (ADTC), located at 
Eglin AFB, Fla., the Air Forceps 
largest base. 

ADTC develops, tests and acquires 
conventional munitions for counter- 
insurgency and limited warfare. Air- 
craft systems, subsystems, allied 
equipment, guns, bombs, rockets, tar- 
gets and drones, new high-power fre- 
quency diversity early waiming 
i*adai*s, airbome electronic countoi'- 
measures equipment — all are tested 
and evaluated on eight test ranges, 
eight auxiliary airfields, and the 
large Eglin Gulf Test Range. 

Its Climatic Laboratoiy, the 
workPs largest environmental testing 
facility is a huge, “deep-freeze oven'^ 
where aircraft, missiles and suppoit 
items of equipment can be func- 
tionally tested and exposed to any 
simulated arctic or tropic environ- 
ment. The laboratory can be con- 
trolled to a frigid 5 degrees FaJiron- 
heit below zero or to a baking 1G5 de- 
grees above zero. 

Air Force Flight Test Center 
(AFFTC). Edwards AFB, Calif. 

Nearly every kind of aircraft used 
by the Air Force since 1940 has been 
tested at the Air Force Flight Test 
Center (AFFTC), Edwards AFB. 
Here experimental and acceptance 
flight testing for aircraft and aero- 
spacecraft entering the inventories 
of the Air Force, Its sister Seiwices 
and other governmental agencies is 
conducted to determine whether they 
meet e.stabliahed requirements and 
design objectives, 

The supersonic age of flight began 
at the center's relatively isolated 
300,000 acres with the X-1 rocket 
plane in 1947, and has progi’essed 
through the now famon.s X-15 manned 
research rocket plane and the 
X-24 rocket-powered lifting body, 
forerunners of the aerospacccraft of 
the future. More conventional air- 
craft under test at Edwards include 
the A-7, F-111, SR-71 and YF-12. 
Aided by natural as well as con- 
structed facilities, AFFTC's 15,000- 
foot man-made runway is supple- 
mented by dry lake beds with natural 
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runwayil up to 13 miles long. Ex- 
tremely good Aveutlier allows fliglit 
testing up to 350 days per year, 

AFFrC is also the home of the 
Aerospace Research Pilot School 
(AKPS), the only training facility 
of its hind in the Free World, where 
pilots for tomorrow’s aerospacecraft 
aro taught to master tlio environment 
of space. 

Arnold Engineering Development 
Center (AEDC), Arnold AFS, Tenin 

The Arnold Engineering Develop- 
nnmt Center (Aloi)C) is a $4()0-inil- 
lion "national resource’’ situated on 
a 40,000-acro reisorvation near Tulla- 
honia, Tenn. It maiiitainB and oper- 
ates high-performance wind tunnels, 
high-aliiludo propulsion system test 
cells, and space environmontal cham- 
bers in winch largo or full-Hcale 
models of aircraft, missiles, satellites, 
and space vehicles, and their propul- 
sion ayslema can bo tested under con- 
ditions simiilating a broad range of 
flight environments. 

The center supports practically 
every 1 ugh -priority aerospace pro- 
gram of the nation, including those 
for the National Aeronautics and 
Space Adminialmtion, the Army and 
Navy, With the ca])abiUty to simulate 
flight conditions from sea level to 
space, the center’s technical facilities 
present major state-of-the-art 
eluinges in themselves. Yet, these 
facilities must ha in existence prior 
to the systems they will test, and 
who, so progress they can pace or 
appreciably accelerate. 

Major faciliUes include: 

• von Kami an Gaa Dynamics 
Facility for testing aerodynamic scale 
models under extreme ilighi condi- 
tions. 

9 Uoclcet Test Facility for testing 
full -scale propulsion systems for air- 
craft, missiles and space vehicles 
under simulated operating conditions. 

• barge Uoclcct Facility for testing 
tlic larger liquid and solid propellant 
rocket onginos. 

• Propulsion Wind Tunnel for test- 
ing full-scale iiii’craft and large-scale 
fnfsflilo models, together with their 
operating propulsion systems, under 
realistic flight conditions. 

• Aerospace Environmental Pacil- 
Uy for aintiulating space environments 
up to 300 miles above the earth’s sur- 
face. 



A O-Ml Starliftor undergoes freeze tests in the Climatic Laboratory at the 
Armament Development and Te.st Center, Eglin AFR, Fla, 


A Glance Ahead 

Air Force Systems Command is 
charged with the responsibility of 
))cing in two places at once — on the 
frontier of future opportunity and on 
the doorstep of present problems. 
Lfxilcing for now technologies to over- 
come present problems and ways to 
meet the difllcultios of the future jiro- 
vidc the i>asis for the command’s re- 
Kcarcli and development charter. Put 
simply, if wc expect our 1980 weapon 
systems to bo preeminent in overall 
eifectiveness, we must be sure that 
contributing labox'atory projects are 
on the bench in 1970, 

In looking to the future, we have 
already selected certain items to be 
cni‘iHcd through theiv development to 
at least an initial operational capabil- 
ity. These include the Airborne 
Waiming and Control System 
(AW ACS), the Advanced Manned 
Strategic Aircraft (AMSA), the 
P-16 air supeidority fighter, the AX 
attack aircraft and the Light Intra- 
theater Transport (LIT). 

Advanced development programs, 
designed to demonstrate feasibility 
of critical components or techniques 
necessary to the full development of 
some other systems, will also receive 
high priority. Examples include the 
development of overland radar direct- 
ly keyed to the success of AW ACS, 


and studies of turbine engines for the 
F-16 aircraft. 

In the development of the new 
P-IS tactical lighter, the importance 
of research and exploratory (level op- 
ments on long lead-time hardware 
and test facilities is dramatically 
illustrated. If we had not in past 
years laid down facilities capable of 
testing this airplane, it would now' be 
too late. 

With tho work Ijeing done now in 
our laboratories, we hope lo ftjrge 
new breakthroughs in such critical 
areas as laser teclmology and com- 
posite materials. In procurenmnt, the 
philosophy of contract definition in 
hardware — what could be called a 
competitive "initial develo])inont" — 
can allow us to base our source bolec- 
tion on a hundred cubic feet of 
hardware rather than a huntUed S 
cubic feet of paperwork. The benefits f 
of this approach will result in de* 
cisions made upon hard technical 
data, simulated competition, and a 
lowered risk rate in meeting enlendnr 
commitments for initial operational 
capability, 

AFSC’s goals and challenge are one 
and the same — ThJCHNOLOGY — for 
delivering the goods needed today and 
preparation for those required in the 
future. With the support of American ’ 
industry, I am confident the command | 
can and will meet this impoidant test. 


34 


May 1969 








i ill, bibIToorXpW II 





DEFENSE PROCUREMENT 
CIRCULARS 

Distribution of Defense Pro- 
curement Circulars is made 
j automatically by the U,S, Gov- 
, ernment Printing Office to sub- 
scribers of the Armed Serv- | 
ices Procurement Reguiation ; 
(ASPR). I 

Defense Procurement Circular No, 
68, March 17, 1969. (1) Cost Princi- 
ples — Independent Research and De- 
velopment Costs and Bid and Pro- 
posal Expenses, (2) SeiMce Con- 
tracts— Wage Determinations, (3) 
Small Business Size Standards, (4) 
Evaluation of Options. (5) Appro- 
pnation Act Restrictions on Procure- 
ment of Foreign Supplies and Sei^- 
ices. (6) Cost Principles — ^Recniit- 
ment Costs. 

RESEARCH REPORTS 

I 

Orgaui/iationa registered fov 
I service may obtain microfiche 
I copies of these documents with- 
I out charge from: 

; Defense Documentation Center 
I Cameron Station 
1 Alexandria, Va. 22314 
1 All organizations may pur- 
I chase microfiche copies (65^*) 
or full-al/e copies ($3) of the 
, documents (unloBS otherwise in- 
’ dienfed) fronu 

Cleat inghonse for federal and 
I Scientific Information 
( Department of Commerce 
Sprlngaeld, Va. 22X51 

Detection of Atmospheric Oxygen 
Using a Tuned Ruby Laser, Atmos- 
pheric Sciences Laboratory, White 
Sands Missile Range, N.M]., June 
1968, 37 p. Order No. AD-667 389, 

Low Temperature Techniques for 
Electron Irradiations. Air Force 
Cambridge Research Laboratories, 
Bedfoixl, Mass,, Oct, 1968, 54 p. Order 
No. AD-678 102. 

Desigh Considerations for Crystal 
Resonators with Prescribed Mode 
Suppression. U.S, Army Electronics 


Command, Fort Monmouth, N.J., Sept, 
1968, 30 p. Order No. AD-678 488, 

Origin of the Dispersion of the 
Complex Magnetic Permeability in 
Spinel Ferrites, U.S. Amy Elec- 
tronics Command, Fort Monmouth, 
N.J„ July 1968, 120 p. Order No. 
AD-678 486, 

Air Traffic Control Systems. De- 
fense Documentation Center, Alexan- 
dria, Va., Oct, 1968, 274 p. Order No, 
AD-r)79 220, 

Fly-by-Wire Flight Control Sys- 
tems, Air Force Flight Dynamics 
Laboratory, Wright-Patterson AFB, 
Ohio, Sept. 1968, 39 p. Order No, 
AD-679 1B8. 

A Solution of Shock- Induced Bound- 
ary Layer Problems by an Integral 
Method, Aerospace Corp., San 
BeiTiadino, Calif., for the Air Force, 
Aug. 1968, 41 p. Order No. AD-679 
625. 

Consideration of Simulation Param- 
eters for Blunt Thick Bodies in 
Rarefied High-Speed Flows, ARO, 
Inc., Aimold Air Force Station, Tenn,, 
Nov. 1968, 25 p. Order No, AD-678 
159. 

Sudden Acceleration of a Laminar 
Boundary Layer by a Moving Belt. 
Aerospace Corp,, El Segundo, Calif., 
for the Air Force, July 1968, 63 p. 
Order No, AD-678 956. 

Holographic Techniques for the 
Study of Dynamic Particle Fields. 
ARO, Inc., Arnold Air Force Station, 
Tenn,, for the Air Force, Nov. 1968, 
27 p. Order No, AD-678 858. 

Poteiitlostatic Current-Potential 
Measurement B on Iron and Platinum 
Electrodes in High- Purity Closed 
Alkaline Systems. Naval Research 
Laboratory, Washington, D.C., Aug. 
1968, 18 p. Order No. AD-676 734, 

Thermal Degradation of Polyesters, 
Part I: Aliphatic Polymers. Air 
Foi^ce Materials Laboratory, Wright- 
Patterson APB, Ohio, Aug, 1968, 52 
p. Order No, AD-678 883, 

Nondestructive Testing for Void 
Content in Glass-Filament- Wound 
Composites, Naval Research Labora- 
tory, Washington, D.C,, Oct, 1968, 
19 p. Order No. AD~679 673, 

Detcrmhiation of the Ester Com- 
position of Neopentyl Polyol Ester 
Lubricants. Naval Research Labora- 


tory, Washington, D.C., Oct, 1968, 
19 p. Ox’der No. AD-679 572. 

Effect of Solubilized Methanol on 
Micelle Size in a Nonpolar Solvent. 
Naval Research Laboratory, Wash- 
ington D.C., Sept. 1968, 18 p. Order 
No. AD-678 364. 

Evaluation of a New Radiographic 
Image Quality Indicator, U.S. Naval 
Ordnance Laboratory, White Oak, 
Md., June 1968, 17 p, Oixier No, AD- 
676 009, 

A Direct- Shadow Method for In- 
vestigating Natural Convection in 
Water. Harx*y Diamond Laboratories, 
Washington, D.C., for the Army, 
Aug. 1968, 68 p. Order No. AD“679 
020 . 

Microfiche, Microfilm and Related 
Equipment. Defense Documentation 
Center, Alexandria, Va., July 1968, 
58 p. Order No. AD-676 300. 

Anticorrosion Sealing Caps for 
Mechanical Fasteners. Pacific Missile 
Range, Point Mugu, Calif., Sept, 1968, 
21 p. Order No. AD-679 697. 

Atmospheric Turbulence. Defense 
Documentation Center, Alexandria, 
Va., Sept. 1968, 466 p. Order No, 
AD-678 760. 

Feasibility Investigation of Plastic 
Parts for Vented, Nickcl-Cadmhun 
Battery BB-GO?. U.S, Army Elec- 
tronics Command, Port Monmouth, 
N.J., Nov. 1968, 20 p. Order No. AD- 
680 893. 

Surface Treatment of Polymers 
with Activated Gas Plasma for 
Adhesive Bonding, Picatinny Arsenal, 
Dover, N.J., for the Army, Jan. 1968, 
83 p. Order No. AD-680 957. 

Summary of Specification Require- 
ments for Military Fabrics. Tost 
Methods Development Branch, U.S. 
Army Natick Laboratories, Natick, 
Mass,, Oct. 1968, 383 p. Order No. 
AD-680 231. 

The Status and Impact of Reliabil- 
ity Methodology. Stanford University, 
Stanford, Calif., for the Navy, Jan. 
1969, 38 p. Order No, AD-681 028. 

Mossbaucr Study of Dilute Alloys 
of Iron. U.S, Amy Aberdeen Re- 
search and Development Center, 
Aberdeen Proving Ground, Md., Nov. 
1968, 48 p. Order No, AD-680 952. 

Procedures for Fracture Toughness 
{Continued on page 40) 
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Defense Electronics Supply Center 


A Dependable Supplier Wh© Often 
Gets Personal with Customers 


Brigadier General Glen J. McClernon, USA 


A U.S. patrol maneuvers cautious- 
ly through the bramble of a 
Vietnam jungle toward a tiny 
village identified as a suspected Viet 
Cong outpost. The eyes of the men 
search the underbrush for mines and 
punjii sticks, their ears listen atten- 
tively for any foreign sound — a 
crackling bi'anch, a rustling bush. 

Suddenly the area around bursts 
with enemy weapons fire and the 
patrol leader signals his radioman to 
call for suppoi*t. At a time such as 
this dependable electronic equipment 
is of the utmost importance. A time 
like this emphasizes the importance 
of government-industry teamwork 
in providing the Ai*med Forces with 
the best in military equipment, 

At the Defense Electronics Supply 
Center (DESC), Dayton, Ohio, where 
electronic components are managed 
for defense, space and other pro- 
grams, the importance of quality is 
constantly in the foreground of man- 
agement attention. Established in 
1962 under the Defense Supply Agen- 
cy, DESC currently manages over 
600,000 items and has an inventory 
valued at roughly a half-billion dol- 
lars. Its products include such hard- 
ware as resistors, capacitors, filters, 
networks, fuses, circuit breakers, 
switches, connectors, relays, coils, 
transfoiiners, crystals, electix)n tubes, 
semicounductor devices, audio ma- 
teriel, antennas, waveguides, syn- 
chros and resolvers, plus miscellane- 
ous electronic components. 

Most of the items ,ai’e earmarked 
for military use by the Army, Navy, 
Air Force and Marine Corps. How- 
ever, the center also provides support 
to an increasing number of Federal 
civilian agencies, such as the Na- 
tional Aeronautics and Space Ad- 


ministration, Coast Guard, Federal 
Aviation Administi'ation, Post Office 
and Maritime Administration, 

Because of the vital missions of its 
customers and the critical applica- 
tions of its items, DESC^s total sup- 
port — seivice as well as the supplies 
themselves — is geared not only to- 
ward reliability but response as well. 
In fact these two ingredients are 
built into the fi^amework of its op- 
erations in order to get quality 
hardware into the hands of the cus- 
tomer within the shortest time pos- 
sible, 

DESC's reaction capability was 
tested when a warehorse at DaNang 
Air Base, Vietnam, was destroyed 
during the 1968 Tet offensive. Within 
24 hours after the attack, some 6,780 
requisitions for replacement parts 
were foiwarded to DESC and its 
sister DSA activity, the Defense 
General Supply Center in Richmond, 
Ya., where some electronic supply 
classes are also managed. DaNang 
officials repoii:ed that 94 percent of 
the requested items arrived within 
two weeks and the remainder shoitly 
thereafter. 

Instant Response to Customer 
Demands 

Certainly such swift service would 
not have been possible were it not for 
industry cooperation and DESC^s 
streamlined supply system — a system 
which permits DESC to react almost 
instantly to customex's demands. 

Those DaNang requisitions, for 
instance, were relayed to DESC over 
the world^s fastest communications 
system, the Automatic Digital Net- 
work (AUTODIN), A high-volume, 
computer-controlled communications 
operation, AUTO DIN transmits and 


receives teletype, punch canl, an 
magnetic traffic to and from painf 
throughout the world. It is manage 
by the Defense Communicatioii 
Agency and staffed by the Air Fore 
Communication H Seivico. The switcl 
ing terminal located at DESC aut< 
malic ally processes between 30,000- 
125,000 messages daily with ahnoj 
100 -percent accuracy, and handles ay 
proximately 98 percent of the ccnle^ 
supply orders. 

Companion to AUTODIN at DESi 
is another communications systelr 
managed by the De Cense Supp] 



Brigadier Gefieral 61cn J. ^ 
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inander^ Oel^cnso Electronics 
Supply OeiUetf Dayton^ Ohle* , 
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he was Dtreotor of Maintenance '■ 
‘ Engineering for the Air Force , 
Uoglslies Coniinand» in prevlona j; 
aaelgnmonts, Genei^al McCler- !* 
■■ non Was Deputy for Prodnctlon ' 
I and Director of Malhtonancey ; 
I Sacramento Air Materiel. Aroai j 
! and D^l^eeto)r of Malntemmce j 
for Air Ka'tnriel Area,. Pad fie j 
-■ Far Boat .Air Force. ' “ " ' | 
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FY 1968 

FY 1967 

Procurement (62^.2 percent competitive 

$ 198.3 (mil) 

$ 280.7 

in PY 1D68) 

Small Business Contract Awards 

$ 43.2 (mil) 

$ 74.6 

Labor Surplus Aim Contract Awards 

($10,000 and above) 

? 4.9 (mil) 

$ 7.1 

Inventory (as of June 30) 

$ 620.2 (mil) 

? 486.2 

Personnel 

Military (as of June 30) 

43 

43 

Civilian (as of June 30) 

.3,607 

3,839 

Requisitions Processed (Gross) 

6,488.0 (thous) 

6,690.9 

DSA Managed Items 

647.6 (thous) 

606.6 

Depot Line Items Received (DSA Material) 

330.4 (thous) 

4.4 (thous) 
short tons 

411.8 ' 

6.6 , 

j 

Depot Line Items Received (DSA Material) 

2,696.3 (tixous) 

5.6 (thous) 
short tons 

2,927.0 ; 

6.6 i 

1 


Agency, ie,, iho Defense Automatic 
Addressing System (DAAS), This 
system, which also has a West Coast 
satellite at McClellan APB, Calif,, is 
used to group and route supply trafUc 
to its proper destination. 

If you can imagine a housewife ad- 
dressing her Christmas cards, you 
can appreciate what DAAS means to 
defense logistics. Most likely, the 
housewife will research evoiy address 
and question whether or not some 
have changed. Then she*ll batch all 
the caixls and ready them for mailing. 
It all takes time. 

With automatic addressing, the 
process— research, verification, batch- 
ing — is totally automatic. Computers, 
with up-to-date information on all 
items and their supply addresses, 
properly route transactions to their 
I’espective destinations, thus prevent- 
ing misaddressed communications, 
jottlenecks and other delays. 

All DDSC requisitions transmitted 
jy the AUTODIN/DAAS network 
flow directly into the center's data 
processing complex — an operation 
commonly regarded as the backbone 
)f the DESC system. 

At DESC computers cun'ently re- 
vive and fill requisitions, notify 
'arehousemen where to locate stock, 
lap out necessary shipping instruc- 
ons, and handle financial arrange- 
lenta related to the transactions. 

B 


Computers also regulate stock levels 
throughout the DESC distribution 
system and provide supply intelli- 
gence to key operating elements such 
as purchasing and item management. 

The computers have proven to be 
handy gadgets for administration, 
too. They are used to process the 
civilian payroll plus the personnel 
management and pi\>motion systems. 

Since 1965, DESC computers have 
also been involved in a special De- 
fense Department placement effort, 
In conjunction with the CenU'alizecl 
RefeiTal Activity at DESC, the ma- 
chines find jobs for displaced DOD 
workers, locate vacancies for civilians 
i^etuiTimg from overseas assignments, 
assist activities abroad in recruiting 
talent located in the United States, 
and aid Vietnam -era veterans in ob- 
taining Federal jobs. In addition, a 
fifth system will be introduced this 
fall to find jobs in Govemment and 
industiy for retired military enlisted 
men and officers. 

Distribution System 

Once the computer completes proc- 
essing a requisition, DESC's disti'i- 
bution system moves into action. For 
those requisitions which can be filled 
from stock (more than 90 percent of 
the orders are filled from stock wait- 
ing in bins), the center employs a 
nation-wide distribution system to 


speed matenel to its customers. The 
bulk of supplies are shipped from 
principal points at Dayton, Ohio, and 
Ogden, Utah. Navy Supply Centers 
at Norfolk, Va., and Oakland, Calif., 
supply the Fleet and overseas Naval 
activities, and DOD installations 
within their immediate areas. 

The streamlined depot system at 
Dayton explains how DESC can fill 
demands so quickly. Inside ware* 
houses at the center, stockincking 
devices, computers, and central loca- 
tion of all high-volume items, collec- 
tively, reduce footwork and increase 
the tempo of supply seivice. As stock 
moves through the processing cycle, 
it proceeds through a mechanized net- 
work of more than three miles of con- 
veyor lines and an automated packing 
operation capable of sorting and con- 
solidating approximately 15,000 items 
daily. 

Intensified, Personalized 
Management 

Though the communications de- 
vices, computex's and conveyors seonn- 
ingly do it all, they do Imve certain 
shortcomings. With a half-billion dol- 
lars invested in inventory and orders 
aiTiving at the rate of one ovory five 
seconds, supply management at 
DESC is truly big business, It Is 
obviously too big for a team of supply 
specialists to properly handle alonej 
and too sensitive to entrust totally 
to a machine. 

To buttress its supply effectiveneas, 
DESC has negotiated a compromlfie 
by parlaying its physical equipment 
into what might be deaci^bed as an 
^'intensified and personalized iYianagc- 
ment system,*^ In a sense, it is sort of 
a checks-and-balances approach to 
complement automation. 

Computers, for example, are Inval- 
uable for processing orders, directing 
shipments, and indicating %\xy** 
when stock levels reach reordering 
points. However, they lack a fow 
characteristics supply management 
desperately needs. Computers do not 
have the capability to rationalize, to 
analyze. Their decisions are baaed on 
data given and they do not take Into 
consideration world conditions and 
peculiar operational requirements* 
Consequently, the computer’s ability 
to analyze and to predict customer 
demands accurately is limited. 

Additionally, computers are Im- 
personal, unsympathetic, unable to 
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console the customer who has a sup- 
ply problem. In any business, whether 
it is manufacturing, sales, or logis- 
tics, customer relations have tangible 
value. 

Here is where the supply specialist 
and the concept of intensified and 
personalized management*^ enter. The 
supply expert can review data pro- 
vided by the computer and rationally 
make the final decision as to whether 
or not to reorder a product. The de- 
gree and fi^equency of his analysis, 
of course, depends entirely on the 
item involved. On certain commodities 
where the investment and use is 
great, he intensifies his review and 
screens product information almost 
continuously. With his experience and 
careful analysis of the facts, the 
supply specialist can anticipate how 
much materiel the customer ivill need 
in coming months and have stock 
ready in the bin when requisitions for 
supplies are received. 

Also important to supply manage- 
ment, the specialist is quite personal 
in his dealings—a soft shoulder, if 
you will, on which the customer may 
deposit his problems. He recognizes 


that not every transaction is routine. 
A certain number of requisitions do 
depart from the supply blueprint. In 
such instances, particularly when the 
supply situation is critical, the human 
— 'the ^'personalized management ap- 
proach** — ^jiroves himself. 

To accommodate such knotty prob- 
lems as top priority requisitions de- 
layed because of no bin stock, DESC 
employs its own "special forces team** 
which assumes command of an order 
immediately and stays with it until 
filled. In both the item management 
and purchasing areas, some of the 
center*s most experienced supply and 
procurement experts have been as- 
sembled — separate from the regular 
force — 'to handle these special assign- 
ments. 

The team aptly demonstrated its 
value last December when handed the 
following SOS,: 

"Request improvement in de- 
livery. ♦ . materiel urgently 
needed to support Apollo 8 
mission scheduled for inimcli 
21 December 1968.** 

The message, regarding two an- 
tennas, was dispatched by Patrick 


AFB, Pla.j and reached DESC at 
4 p.m, December 9. It demanded de- 
livery by December 12. 

Item management and procurement 
specialists immediately huddled over 
tlie matter and discovered that a con- 
tract had just been let for a number 
of the antennas. However, there were 
two problems. First, the award was 
still in the mail and had not reached 
the contractor; second, the contract 
contained a requirement for prepro- 
duction testing which would require 
30 days to complete. 

A DESC engineer was called in to 
resolve the testing technicality. He 
talked with Patrick AFB officials on 
the item application and all agreed 
that, under the pres8i(ng circum- 
stances, the requirement could bo 
waived, 

The procurement representative 
then contacted the company president 
who, when advised of the urgency, 
volunteered his flrm*s total coopera- 
tion even though the awai*d had not 
been fomally received. Thus, swift 
attention by DESC personnel and 
special effort by industry had the 
antennas at Patrick AFB on time— in 
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Tact, one clay ahead of the deadlmo, 

Tlio Apnllo incident noticeably 
points out how industry support has 
iiel]ied DKSC's reaction capability, 
Fbnre the coaler must totally respect 
tho requests of its cuatomerii; It, in 
turn, often places heavy, sometimes 
inconvenient, demands on its vendors 
and suppliers. But the cooperation of 
the electronics Industry has never 
faltered. It has remained steadfast 
IhrouRhout such periods as the Cuban 
Crisis and the Vietpam buildup. In- 
dustry supjiort certainly is one reason 
why DESC is able to maintain Us 
reputation ns a responsive suiiplier. 

Rollabiitty Program 

While geilinp: materiel swiftly to 
tho customer is cntical, DESC does 
not oveidoolc the fact iliai tho item 
must 1)0 reliaUlo. Obviously all the in- 
vealment in a responsive supply sys- 
tem is nullillcd if the paii: fails to do 
its job. Therefore, reliability sharea 
center stage with supply responsive- 
ness at DESC. 

Tiic center employs several ap- 
proaches to assure that its products 
function satisfactorily. Most of the 
attention is concentrated in tho Direc- 
torate of EnKlneermg Standards ?ja- 
iiou, the only organization of its typo 
within the Dofenso Supply Agency. 

Currently, the directorate adminis- 
tera tho Defense Depai’imcni Stand- 
ardijialion Program for DESC-man- 
aged classes and serves as tho stand- 
ardization assignee activity for DSA. 
SpeclAcally, as agent for tho Military 
Soi*vicoa, it prepares and coowUnales 
spcciftcationfl and starularda on elec- 
tronic parts among the Militai*y De- 
pni*tment« to assuro that item re- 
quirements are stifHcient to meet the 
needs of all intended users. It also 
administers the DOD Qualiiication 
Program which requires fums, in- 
terested In receiving DESC contracts, 
to demons traio that they have both 
the facilities and capability to pro- 
duce quality hardware. 

Tiio Directorate of Engineering 
Standard Ization is additionally in- 
volved in keeping pace with the pro- 
gressive ftlalo of the art and now gen- 
erations of electronic items. It main- 
tains leverage on advancing tech- 
nology by preparing and maintaining 
tho Establlshod Roliabllity series of 
spccift cations. These documents de- 
scribe components in toms of estab- 
lished failure rates, and specify 
large-scale life testing under much 


more rigorous conditions than those 
reouii'ed by conventional specifica- 
tions. 

Engineer Standaixlization engi- 
neers also serve on Parts Control 
Boaids (PCDs) as advisers to the Air 
Force. The PCBs, which select paits 
to iie used in the design of new sys- 
tems, consist of representatives from 
industry, the Air Force and DESC. 

The Directorate of Technical Op- 
erations represents another area 
liaving a sizeable investment in 
DESC*s reliability progmm. Skilled 
technicians and engineers in this 
directorate study failure repoi’ts to 
resolve problems and, frequently, rec- 
ommend redesign of components to 
improve quality and lower procure- 
ment costs. 

Though the past seven years have 
been banner ones in tenns of in- 
creased business for DESC, the fu- 
ture promises oven greater expansion 
as each technological advancement 
brings greater sophistication to the 
equipment used by center customers. 
Also further refinements in systems 
and procedures, particularly in item 
management and depot operations, 
can be expected to match the gmwing 
demands on the center to pa-ovide a 
larger volume and larger variety of 
electronic parts, 

We are indeed foi-tunate at DESC 
to have personnel with a high level 
of logistics experieneo, in excess of 18 
years, who are capable of and willing 
to accept the challenges inherent in 
a rapidly expanding workload and 
who are determined to do their very 
beat, 
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DOD Procurement 
Conference Dates 
Set Through October 

The summer series of the Procure' 
ment Conference Program has beer 
announced by the Defense Depart 
ment. 

Intended to develop additional com- 
petitive sources to meet defense re 
quirements, the program will providi 
single locations for businessmen an< 
potential contractors to hccomi 
acquainted with the Federal procure 
ment and contract process. 

Business representatives will havi 
the opportunity to meet witli spe 
cialists on business oppoHunitie 
from the Military Services, the De 
fense Supply Agency and eiviliai 
agencies. Counseling will be held oi 
the activities of the Defense Contrac 
Administration Seivices, the Defens 
Documentation Center, the Defens 
Specifications Center and other DOl 
organizations concerned with prim 
and subcontracting. 

At the conferences will be ?60 mil 
lion to $76 million in current Invlts 
tions for Bids and Bequests for Pre 
posals, including a number of sma 
purchase ($2,600 and under) pad 
ages. These will be on hand wit 
Army, Navy, Air Force and Defens 
Supply Agency counselors. 

Dates and locations for the cot 
ferences are; May 29, El Paso, Tex 
June 6, Tuscaloosa, Ala.; June 18-11 
Anaheim, Calif.; June 23-24, Ml 
waukee, Wis.; July 25, Oshkoel 
Wis.; Sept. 16-18, Charleston, V 
Va.; Oct. 18-16, Washington, D.C 
Oct. 29, Tucson, Ariz.; Oct. 3 
Pheonix, Ariz. 

Army Display To Aid 
Labor Surplus Areas 

In an effort to assist small businei 
firms and both large and small Urn 
in labor surplus areas, the Am 
Electronics Command has opened 
display of electronic items within tl 
production capabilities of such fira 

The display, located at the Phil 
delphla PiwurGment Division, 2| 
S. 18th St., Philadelphia, is open 
all x'epresentatives of industry, whe 
they can examine the items and lea 
how they may participate in the pi 
gram, 
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MEETINGS AND SYMPOSIA 




’ I 


MAY 

Sixth Annual Licensing Opportu- 
nity Day, May 21, at the Lower Level 
of the Chamber Building, 404 S, 
Bixel St, Los Angeles, Calif. Spon- 
sor; Los Angeles Area Chamber of 
Commerce* Contact: Lee Pitt, Man- 
ager, Aerospace Department, Los 
Angeles Area Chamber of Commerce, 
404 S. Bixe! St., Los Angeles, Calif. 
90064, phone (213) 482-4010, Ext. 
242. 

System Performance Effectiveness 
Meeting, May 21-22, at West Audi- 
torium, Department of State, 23ixl 
and C Sts., N.W., Washington, D.C. 
Sponsor; Naval Material Command. 
Contact: George W, Neumann, 

Executive Seeretai^i SPE Steering 
Committee, Naval Ship Systems Com- 
mand, Code 03611, Washington, D.C. 
20360, phone (202) OXford 6-3097. 

Second Advanced Marine Vehicles 
and Propulsion Meeting (Confiden- 
tial), May 21-23, Seattle Center, 
Seattle, Wash, Sponsor: American 
Institute of Aeronautics and Astro- 
nautics. Contact; Meetings Depart- 
ment, American Institute of Aero- 
nautics and Astronautics, 1290 Sixth 
Ave., New York, N.Y. 10019. 

Second Chemical and Molecular 
Lasers Conference, May 22-24, at 
Chase-Park Plaza Hotel, St. Louis, 
Mo. Sponsors: Air Force Office of 
Scientific Research, Optical Society 
of America and McDonnell Douglas 
Corp, Contact: Capt. John F. Kantak, 
Air Force Office of Scientific Re- 
search, 1400 Wilson Blvd,, Arlington, 
Va. 22209, phone (202) OXford 
4-6518. 

JUNE 

Pattern Recognition Studies Meet- 
ng, June 9-10, New York, N.Y. 
'ponsors; U.S. Army Materiel Com- 
and and the Society of Photo- Op ti- 
l Instrumentation Engineers, Con- 
;ti H. Handler, Technical Relations 
Ivisor, U.S. Army Materiel Com- 
and, Washington, D.C, 20316, phone 
102) Oxford 7-6697. 

special Function and Wave Props- 
311 Meeting, June 10-12 at Shore- 
Hotel, Washington, D.C, Spon- 


sors: Air Force Office of Scientific Re- 
search and the Society for Industrial 
and Applied Mathematics. Contact: 
Lt. Col. Paul J. Daily, Air Force 
Office of Scientific Research, 1400 
Wilson Blvd., Arlington, Va, 22209, 
phone (202) OXford 4-6261. 

Planning .Challenges of the 1970 h 
in Space and the Public Domain 
Meeting, June 17-20, at the Brown 
Palace Hotel, Denver, Colo. Sponsors: 
American Astronautics Society and 
the Operations Reseaixh Society of 
America. Contact; Dr. George W. 
Morgenthaler, General Program 
Chairman, Martin Marietta Corp., 
P.O. Box 179, Denver, Colo. 80201, 
phone (303) 794-6211, Ext. 4667. 

Electromagnetic Compatibility 
Symposium, June 19-20, at Fort 
Monmouth, N.J, Sponsor; Department 
of the Army. Contact: Gilbert C. 
Josephson, Office of the Assistant 
Chief of Staff for Communicaiions- 
Electronics, Attn: CEPM-561, De- 
partment of the Army, Washington, 
D.C. 20316, phone (202) OXfoid 
6-7221. 


JULY 

Sixth International Physics of 
Electronics and Atomic Collision Con- 
ference, July 27- Aug. 2, Massachu- 
setts Institute of Technology, Cam- 
bridge, Mass, Sponsors; Air Force 
Office of Scientific Research, Massa- 
chusetts Institute of Technology, 
Office of Naval Research, National 
Science Foundation, Inteniational 
Union of Pure and Applied Sciences, 
and the Army Research Office, Dur- 
ham, N.C. Contact: D.W. Wenner- 
sten, Air Force Office of Scientific 
Research (SRPP), 1400 Wilson Blvd., 
Arlington, Va. 22209, phone (202) 
Oxford 4-6454; or Dr. Robert Mace, 
Director, Physics Division, U.S, Army 
Research Office-Durham, Box CM, 
Duke Station, Dux'ham, N.C, 27706, 
phone (919) 286-2286. 

AUGUST 

Eleventh Intemational Botanical 
Congress, August (dates not yet de- 


termined) at the University of Was) 
ington, Seattle, Wash, Sponsor: A 
Force Office of Aei’ospaco Res ear c 
Contact: Dr. Harvey Savely, A 
Force Office of Scientific Ro scare 
1400 Wilson Blvd., Arlington, V 
22209, phono (202) OXford 4-604 
or Dr. John R. Olive, Rxec\ 
live Director, American Institute ( 
Biological Sciences, 3900 WIscoiisi 
Ave. N.W., Washington, D.C. 2001 

Third Inequalities Symposium, Auj 
ust (dates not yet determined) Un 
versity of California, Los Angele 
Calif, Sponsor: Air Force Office < 
Scientific Research, California Un 
versity and the Aerospace Rescarc 
Laborntorios. Contact: Dr. R. ( 
Pohrer, Air Force Office of Sclent if 
Research, (SRMM) 1409 Wilso 
Blvd., Arlington, Va. 22209, phor 
(202) OXford 4-6264. 

Topology of Manifolds, Aug, 4-tl 
at tliG University of Georgia, Atheni 
Ga. Sponsor: Air Force Office < 
Scientific Reseai'cli and the Univei 
sity of Georgia. Contact: Dr. R.C 
Pohrer, Air Force Office of Scicntifl 
Research (SRMM), 1400 WHso 
Blvd., Arlington, Va, 22209, phon 
(202) Oxford 4-5204. 

International Conference on Selene 
of Superconductivity, Aug. 26-2f 
Stanford University, Stanford, Calii 
Sponsor; Air Force Office of SciontI 
fic Research, Contact: Lt, Col, R.A 
Houidobre, Air Force Office o 
Scientific Research (SRPS), 140' 
Wilson Blvd., Arlington, Va, 2220C 
phone (202) OXford 4-6688; o 
Prof, W.M. Fairbdnk, Stanford Uni 
vorsity, W. W. Hanson Laboratory o 
Physics, Stanford, Calif., phon 
(416) 327--7800. 

Third International Biophysic 
Congress, Aug. 29-Sept 3, at Cam 
bridge, Mass. Sponsor: Air Forci 
Office of Aerospace Research, Con 
tact: Dr, R.V. Brown, Air Foro 
Office of Scientific Research (SHLA) 
1400 Wilson Blvd., Arlington, Va 
22209, phone (202) OXford 4-6042 
or Prof, Walter Rosenblith, Dept, o 
Electrical Engineering, Masanchu 
setts Institute of Technology, Canj 
bridge, Maas. ' 
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Outlays 


Unpaid obligations 

apartment of Defense 

Ociobor 

1960 

Novombor 

1968 

Decoinbor 

196B 

Cum thru 

31 Deo. 1966 

At start 
of year 

Ab of 

31 Deo. 1968 

[itary Personnel 

Active forces 

1,767,306 

75,132 

1,668,329 

1,826,296 

10,144,630 

761,917 

868,599 

Reserve forces 

61,903 

63,381 

496,925 

149,746 

121.970 

Retired pay 

197,931 

198,893 

201,133 

1,176,983 

6,880 

6,747 

Undistributed 

”12,066 

-14,035 

-124,993 

-148,964 

— 

148,964 

Total — Military Personnel 

2,028,302 

1,916,090 

1,066,816 

11,607,624 

918,648 

1,146,280 

oration and Maintenance 

1,096,547 

1,863,881 

2,036,454 

10,703,720 

4,088,198 

4,298,616 

icurcment 






Aircraft 

MIbsUcs 

Ships 

Tracked combat vehicles 

Ordnance, vehicles and related oquipmont 

Electronics and communicatioiia 

Other procuromont 

Undistributed 


To t al— Pr 0 cu rom 0 n I 


icarch, Development, Teat, & Evaluation 
Military sciencoa 
Aircraft 
Missiles 
Aatronautica 
Ships 

Ordnance, vdIiIcIos and related equipment 
Other equipment 

Program-wide management and support 
Undistributed 


Total — Reaoarch, Development, Teal, & Evnluntlun 


itary ConatrucLlon 
nily Iloualng 
ii Defense 

ler—Speclal Foreign Currency Program 
i'olvlng and Management Funds 


Subtotal — Military Funcliona — 'Federal Funds 


[itary Asaiatanco — Federal Funds 
Grand Total — Federal Funds 
Total— Military Funcatlona-Dud, Concept atlj, 
Total— Military Asalslancc-Bud, Concept ndj. 
Grand Total — Budget Concept adjuatmonta 


TOTAL— DEPAKTM ENT OF DEFENSE 


784,237 

225,963 

133,744 

46,495 

514,536 

133,244 

189,198 

3,161 


2,080,577 


77,712 
88,030 
225,163 
101,841 
28,039 
29, 182 
71,803 
38,377 
--7,020 


139,414 

45,928 

7,040 

272 

94,272 


50,401 

6,801,942 

“•7,922 

22,149 

14,227 


782,000 

100,669 

158,151 

42,717 

535,510 

122,637 

176,338 

-1,872 


2,014,706 


79,545 

107,861 

199,979 

109,738 

23,054 

31,448 

68,190 

20,894 

-4,230 


776,916 

219,781 

167,511 

42,797 

541,010 

111,866 

82,120 

68,737 


4.697,076 

1,160,070 

935,273 

218,600 

2,702,686 

697,846 

899,109 

394,066 


1,984,727 11,704,720 


9,591,226 

2,069,735 

3,447,418 

010,190 

6,696,807 

1,881,334 

2,066,183 

-7,226 


26,244,228 


71,246 407,874 777,774 

99,849 470,240 717,461 

109,783 1,149,943 988,018 

90,964 032,169 487,480 

26,090 149,909 246,279 

26,848 162,313 216,677 

67,286 868,800 478,981 

49,098 292,926 189,838 

9,078 -9,588 -1,639 


028,841 3,670,162 4,094,266 


130,901 674,804 1,784,266 

46,427 264,045 174,687 

8,382 44,625 80,629 

00 716 1,071 

-80,942 -537,359 6,078,411 


42,830 

0,402,188 

-23,571 

30,047 

12,477 


8,143 

0,719,847 

-9,346 

-31,099 

-40,446 


248,968 

88,431,872 

-68,369 

142,750 

74,387 


1,823,034 

45,232,322 

8,794 

433,464 

442,248 


8,460,402 

2.608,766 

8,392,663 

633,948 

8,888,703 

1,649,372 

2,086,476 

-401,486 


20,057,788 


744,419 

693,769 

1,424,682 

643,766 

340,262 

278,888 

631,213 

214,648 

7,248 


1,868,302 

237,798 

66,497 

490 

7,079,014 


0,369,358 6,711,704 38,182,904 43,400,287 46,117,406 


1,611,206 

47,728,672 

2,036 

224,812 

227,449 


6,616,169 6,414,664 6,679,403 33.606,259 46,674.670 47,956,121 


^partmenf of the Army 


itary Personnel 
Active forces 
Roaervo forces 
Undistributed 


Total — Military Personnel 


iratlon and Maintenance 
curoment 
Aircraft 
Mlflallos 

Tracked combat vehicles 

Ordnance, vehicles, and related equipment 

Electronics and communications 

Other procurement 

Undistributed 

Total— Procurement 


earch, Development, Test, * Evaluation 
Military sciences 
Aircraft 
Miaallcs 
Astronautics 

Ordnance, vehicles, and related equipment 
Other equipment 

Program-wide management and support 
Undiatrlbuted 


Total— Research, Development, Test, A Evaluation 


Itary Construction 

miving and Management Funds 

ay— Federal Funds 

ay— Budget Concept adjustments 


total-department of the army 


719,682 

49,803 

80,105 


46,368 

6,093 

2,105,089 

-6,646 


679,321 

40,348 

-0,003 


102,885 

41,992 

42,203 

256,191 

46,808 

41,448 

-4,823 


43,486 

-68,286 

2,042,538 

-18,973 


828,074 

42,743 

“148,996 


100,972 

48,139 

41,803 

288,247 

41,525 

43,483 

34,760 


32,440 

-28,706 

2,307,049 

-4,493 


4,151,606 

840,526 

-200,056 


4,292,075 


4,108,186 

608,878 

269,036 

206,708 

1,243,806 

221,808 

242,542 

885,686 

3,118,420 


212,780 

-18,892 

12,448,104 

-36,086 


382,077 

112,678 


1,641,708 1,283,818 


1,348,618 

629,712 

586,046 

3,446,481 

088,774 

709,610 

-7,226 

7,466,816 


768,046 

1,965,905 

13,126,877 

10 


1,205,666 

1,023,969 

612,760 

4,498,276 

613,283 

666,880 

-808,029 

T,UM13 


109,860 

92,264 

624,968 

5,163 

126,018 

198,437 

38,122 

-20,828 


1,078,885 


789,846 

1,869,930 

13,772,688 

-316 


2,169,544 2,023,566 2,302,556 12,412,068 13,126,337 13,772,378 
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OutIn>H 


Unpaid DhUgntieng 

Department of the Navy 

October 

196U 

November 

1968 

Dc coin her 
196ft 

Cm in thru 

31 Dec, 1908 

At atnrt 
of year 

As of 

31 Dec. 1968 

MItiLnry Pcraomiol 

ActfvG forces 

D22,1G7 

480,107 

608,620 

2,936,170 

225,093 

276,621 

Reserve forces 

12,281 

10,271 

10,091 

76,486 

22 , 898 

26,019 

Uncllatdbutcd 

-45,768 

2,078 

19,471 

26,786 

— 

-2e,?J5 

Totsl — MllUnry Porsoniicl 

488,690 

492,466 

686.191 

3,037,340 

247,991 

274,911 

Operation and Mjilntonnnce 

821,406 

606,469 

629,926 

2,743,209 

1,466,362 

1,089,371 

Procuroment 

Aircraft 

236,693 

227,881 

242,061 

1,418,672 

3,218,049 

2,890.4?{ 

Missiles 

43,149 

38,836 

63,482 

238,676 

547 , 934 

WM 

Ships 

183,744 

168,161 

167,611 

936,273 

3,447,418 

3,392, 56J 

Tracked combat vehicles 

8,761 

614 

994 

11,903 

24 , 144 


Ordnance, vehicles, nud related equipment 

180,882 

132,612 

109,771 

742,143 

1,713,934 

1,892,001 

Electronics »nd communications 

42,999 

39,863 

98,323 

264,626 

646,301 

680,771 

Other procurement 

119,096 

-9,942 

86,878 

05,208 

429,830 

1,148,226 

l,23i),8&( 

Undistributed 

-668 

20,846 

16,878 

— 

-16,871 

To t a 1 -^Pro cu r cm on t 

804,270 

683,082 

(578,185 

4,042,900 

10,740,006 

10,746.41 

Rosoarch, Develonment, Teat, A K valuation 

Military sc ion cog 

17,162 

18,781 

12,32€ 

94,062 

121,468 

163,191 

Aircraft 

37,724 

34,460 

26,690 

176,646 

257 , 624 

244.271 

Missilos 

67,944 

63,066 

58,027 

849,891 

258,025 

4S6,12i 

Astronautics 

1,416 

1,703 

23.064 

1,662 
26 , 000 

9,614 

16.269 

20,2b 

Shing 

28,639 

149,969 

246,279 

340,261 

Ordnance, vehicles, and related equipment 

14,206 

16,789 

18,786 

74 , 188 

106,046 

147,961 

Ollier equipment 

10,786 

9,900 

9,318 

67,688 

79,604 

105,18: 

Proernm-wida ananageinent and support 

8,078 

-2.281 

20,097 

111,670 

133,064 

136,22' 

Undistributed 

-2,983 

1,121 

6,707 

7,388 

— 

-7,3S. 

Total — Roacarcij, Development, Teat, A Evaluation 

178,800 

167,182 

168,683 

1,020,266 

1,217,268 

1,576,05 

Milllnry Construction 

46,633 

20,796 

62,063 

210,178 

673,675 

076,74; 

lUvolving nnd Manufiemcjit Funds 

124,003 

-104,420 

-60,086 

-166,666 

2,269,078 

2,329,361 

Nnvy — Federal Funds 

1,968,921 

1,760,600 

l,«98,30l 

10,897,228 

16,614,268 

17,890,8i! 

Navy — nudget Concept adjustments 

896 

-1,981 

-8,345 

-18,842 

no 

U\ 

TOTAL-DEPAUTMKN1' OF TIIK NAVY 

1,959,316 

1,750,635 

1,094,956 

10,070,306 

16 , 6 l 4 ,S<>a 

17,291,211 


Department of the Air Force 

Military Personnel 

Active forces 

Reserve forces 

Undistributed 

626,667 

12,968 

8,687 

608,901 

11,284 

-10,110 

491,502 

10,647 

4,631 

3,067,864 

79,966 

24,367 

164,747 

14,270 

280,ti7l 

14,201 

-24,85 

Total— Military Porsonnel 

642,102 

610,076 

500,670 

3,162,176 

169,017 

220,62' 

Operation and Maintenance 

Procurement 

Aircraft 

Missiles 

Orilnnnce, vehicles, and related equipment 

Electronics and communications 

Other procurement 

Undistributofl 

690,123 

45G,326 

130,486 

189,449 

36,005 

1D.G32 

297 

668,988 

461,201 

116,832 

146,567 

30,466 

44,477 

3,794 

601,906 

426,803 

118,160 

147,889 

90,709 

-20,180 

-3,803 

8,313,866 

2,724,626 

602,869 

714,416 

210,462 

210,684 

-10,204 

927,881 

6,029,069 

892,080 

1,434,835 

639,008 

100,001 

1,210,66' 

4,864,41 
838,26 
2,002,80: 
449,09; 
100, Oi 
10,21 

Total —Pro c ur o m o ti t 

782,193 

797,410 

700,209 

4,518,080 

7,995,692 

7,766,63' 

Research, Development, Teat, A Evaluation 

Military acjonces 

Aircraft 

Aliaatlea 

Aatronautlca 

Other equipment 

Program -wide mnnagomctit and support 

UndJatrlbuted 

12,971 

42,178 

111,040 

99,617 

31,068 

20,818 

-2,642 

12,807 

67,002 

88,033 

107,178 

1G,812 

22,168 

702 

10,796 

00,382 

89.212 

88,147 

21,210 

21,807 

-2,006 

70,193 

261,443 

481,834 

017,607 

136,869 

136,863 

-86,464 

104,162 

881,728 

888,627 

463,860 

202,629 

22,876 

108,63 

367,22 

404,49 

616,88 

227,59 

40.SD 

36,46 

Total — Resonreh, Development, Test, a Evaluation 

816,046 

316,108 

294,988 

1,068,286 

1,612,878 

1,761,98 

Military Construction 

Revolving nnd Mnnagemont Funds 

Air Force — Federal l^uds 

Air Force — Budget Concept adjustments 

46,213 

-61,324 

2,227,863 

-8,066 

68,760 

-66,372 

2,179,062 

-2,007 

45,613 

-17,773 

2,091,612 

-1,614 

247,646 

-229,634 

12,676,808 

-18,988 

425,868 

621,170 

11,662,390 

8,676 

378,62 

1,713,86 

13,030,48 

2,84 

TOTAL- DEPARTMENT OP IHE AIR FORCE 

2,224,298 

2,177,355 

2,090,093 

12,661,385 

11,561,071 

13,032,83 
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Defense Agencies/Offjce of the 

Secretary of Defense 


On 

.Uays 


Unpaid obligntloiiB 

Oelohor 

190a 

Niivomhcr 

1058 

December 

1968 

Cum thru 

31 Doc. 1968 

At start 
of year 

As €>f 

31 Doc. 19t 

Military Person iiol 

Retired Pay 

Operation and Maintenance 

Procurement 

Ordnance vohiclea, and related «*f|ui|)incnt 

Electron iea and commumcalioiis 

Other procurement 

Undistributed 

197, 9ni 
86,59H 

m 

432 

l,2fl7 

128 

198,803 

85,420 

260 

501 

3,535 

215 

201,133 

04,126 

103 

1,299 

3,665 

1,434 

1,176,933 

638,609 

2,261 

6,051 

16,163 

1,866 

6,880 

97,258 

1,117 

8,261 

43,447 

C.T 

114,7' 

5' 
5, Cl 
40,2! 
-1,81 

Total — Procurement 

2,487 

4,602 

6,401 

25,320 

62,815 

44, 6( 

Research, Development, Tost, & Evaluation 

Military selonces 

Military Construction 

Family Houaing 

Other — Special Foreign Currency Program 

Revolving and Manugement Funda 

Defense Agencies — Federal Funds 

Dofonso Agencies — Budget Concept ad)uslmeiUfl 

37,102 

1,205 

45,028 

272 

15,500 

387,078 

'217 

40,211 

743 

44,281 

107 

-5,207 

308,958 

-0 

39,156 

794 

46,427 

99 

18,223 

406,360 

6 

242,077 

4,357 

254,045 

716 

-123,277 

2,117,679 

-8 

453,882 

16,777 

174,687 

1,071 

1.332,268 

2.186,628 

872,8! 

14,21 

237,7! 

4! 

i,ioa,3( 

1,067,9! 

21 

TOTA L-h EFEIN S K A <; 1‘:N Cl KH 

3116,061 

360,918 

406,366 

2,117,671 

2.135,623 

1,959,1! 

Office of Civil Defense 

civil Defonao 

Revolving and Management Funds 

7,040 

7,334 

8,382 

44,625 

80,029 

GB,4£ 

J’OTA L-OFFKn-: OF CIVIL DEFENSE-FED. FUNDS 

7,010 

7,334 

0,382 

44,525 

80,629 

65,45 

Military Assistance 

Military Personnel 

Operation and Maintenance 

Pro cures nient 

All craft 

Miaailca 

Shins 

Ordnance, vehicles, and related oiiiiipment 

Eloctromcfl and communications 

Other procuroniont 

18,606 

8,123 

1,271 

2,678 

10,146 

4,330 

3,786 

16 

16,305 

6,974 

388 

322 

14,620 

3,011 

1,269 

12 

14,281 

7,879 

444 

-160 

3,788 

1,769 

1,202 

199 

108,940 

40,990 

2,288 

4,500 

56,438 

29,998 

18,409 

353 

290,840 

226,880 

16,035 

43,984 

192,738 

101,235 

88,420 

20 

212,98 

194,71 

18,64 

84,22 

171,84 

92,24 

88,04 

Total— Procurement 

30,334 

25,584 

15,012 

168,726 

600.202 

644,11 

Research, Development, Test, & Evaluation 

Military Construction. 

Revolving Fund 

Undistributed 

10 

23 

3,726 

3,736 

-10 

19 

2,877 

-1,963 

10 

50 

-19,584 

-1,588 

10 

936 

5,694 

-25,469 

36 

0,809 

848,233 

67,472 

4 

6,96; 

745,981 

1,891 

Subtotal— Military Asmstanco 

Total— Military AHslstimce-BudRet Concept adjustmonta 

56,461 

22,140 

42,830 

36,047 

8,143 

-31,099 

248,908 

142,750 

1,829,034 

433,454 

1,611,201 

224,81! 

TOTAL-MILITAHY AHSISTANCE 

78,610 

78, 877 

-22,957 

391,723 

2,256,408 

1,836,011 


Obligations 


Department of Defense 

Aviiilnblo 


OblignlioiiM 


Unobllgaioi! 

' bnliiiiee 

31 Deo. 1951 

Ohlbcntiou 

Oololirr 

1900 

November 

1968 

December 

1958 

Cutu lliru 
31 Uco. 1963 

Alilitary Personnel 

Active forces 

Reserve forces 

Retired pay 

19,670,230 

909,786 

2,275,000 

1,708,187 

05,407 

197,870 

1,630,555 

02,218 

109,080 

1,694,548 

56,476 

201,312 

10,428,400 

459,468 

1,175,489 

9,147,78-j 

460,325 

1,099,611 

Total — Military Personnel 

22,761,016 

2,031,471 

1,941,852 

1,952,336 

12,003,443 

10,697,573 

Operation and Maintonanco 

23,698,730 

2,308,955 

1,606,976 

1,676,718 

12,095,286 

11,603,440 

Aircraft 

MIsailea 

Ships 

Tracked combat vohlcles 

Ordnance, vehicles, and rebUod oqulpmont 

Electronics and communications 

Other procurement 

Undistributed 

11.688,998 

4,100,420 

3,636,059 

459,581 

10,209,648 

2,367,000 

3,366,778 

-420,309 

604,958 

208.553 

140,703 

52,774 

1,002,203 

108,693 

191,121 

546,971 

218,778 

04,734 

13,946 

774,060 

06,608 

135,444 

899,503 

230,201 

143,098 

23,907 

384,010 

94,842 

102,916 

3,828,757 

1,708,601 

920,189 

171,427 

5,612,854 

556,874 

1,072,311 

7,706,241 

2,420,788 

2,714,920 

288,164 

4,690,704 

1,800,120 

2,283,467 

-420,308 

Total — Procurement 

85,376,189 

2,276,038 

1,923,483 

1,878,577 

18,821,053 

21,640,186 

Research, Development, Test, & Bvnlunlion 

Military acloncos 

Aircraft 

Missiles 

Astroiiautfcs 

Ships 

Ordnance, vehicles, and rolalod oqulpmont 

Other equipment 

Program^wide management and support 

Eniergency Fund 

Undistributed 

1,278,041 

1,128,002 

2,620,126 

1.006,808 

431,702 

099,151 

1,024,326 

1,133,839 

79,293 

71,499 

-9,280 

248,676 

181,883 

21,897 

20,036 

70,070 

09,682 

73,084 

98,978 

113,232 

82,764 

27,069 

16,364 

48,899 

06,048 

77,748 

67,886 

141,676 

07,719 

81,410 

26,487 

63,167 

68,201 

475,243 

464,166 

1,039,984 

727,648 

260,200 

210,608 

418,647 

477,852 

802,798 

674,887 

080,141 

679,200 

175,442 

188,043 

605,778 

656,987 

79,298 

Tolni— Research, Development, Test, Jk Evaluation 

9,402,278 

674,863 

665,413 

563,298 

4,600,100 

4,742,178 

Military Construction 

Family Housing 

Civil Defense 

Other 

3,528,773 

767,467 

69,200 

15,742 

173,972 

60.656 

8,891 

-20 

161,496 

41,190 

7,181 

83 

183,712 

62,288 

7,619 

2 

962,706 

321,689 

30,008 

134 

2,676,007 

486,828 

88,698 

16,608 

Suhtotiil— Military Functions 

96,608,401 

7.527,820 

6.280,623 

0,250,446 

48,946,030 

61,668,871 

Military Assistance 

682,001 

12,499 

1,088 

17,990 

135,610 

546,886 

TOTAL— DEPARTMENT OF DEFENSE 

96,205,402 

7,540,327 

6,237,709 

6,271,445 

44,080,545 

62,204,786 
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Available 


Ohligutiona 


IhiidilJ^ntcd 

Department of the Army 

for — 

Obligniloii 

Octo!)or 

1963 

Novcitilirr 

1968 

Dcromiii'r 

1960 

Cum thru 
31 Dec, 1963 

,'{l Mir, 1968 

Military Personnel 

Active forces 

Reserve forces 

8,094,634 

093,600 

719,484 

46,921 

676,688 

39,178 

686,068 

36,339 

4,26:1,079 

301,066 

3,831,655 
292,63 5 

Total — Military Personnel 

3,688,234 

766,406 

714,716 

722,997 

4,664,144 

4,121,000 

Operation and Maintciiaiice 

Procurement 

Aircraft 

M Issilcs 

Tracked combat vehicles 

Ordnance, vehicles, and rolatocl equipment 

Electronics nnd cominutiicationa 

Other procurement 

Undlatnbuted 

8,879.625 

1,217,829 

1,118,573 

429,246 

6,789,273 

914,664 

846,187 

-436,860 

803,769 

36,216 

62,900 

49,918 

618,346 

31,074 

38,047 

666,636 

68,120 

103,486 

14,430 

491,096 

27,499 

36,694 

632,676 

38,667 
68,866 
23,876 
232 , 680 
27,772 
14,014 

4,406,7G:t 

430.878 

691,738 

162,480 

3,30.3,161 

200,921 

163,113 

4, m,m 

786,451 

423,835 

2fi8,765 

2.480,112 

713,731 

082,724 

Total — ProcuremonL 

9,909,861 

786,600 

741,226 

406,769 

4,966,691 

4,053.770 

Research, Development, Teat, & Evaluation 

Military sciences 

Aircraft 

Missiles 

AatronnuUcs 

Ordnance, vehicles, and related equipment 

Other equipment 

ProKram-WHle management and support 

Undistributed 

203,616 

160,821 

786,899 

12,138 

211,114 

483,266 

100,701 

-4,021 

16,618 

9,108 

36,770 

609 

11,261 

27,708 

6,770 

14,060 

7,179 

27,719 

319 

4,894 

25,464 

7,023 

12,776 

12,294 

42,668 

346 

12,886 

22,741 

6, 113 

97,142 

64,647 

469,926 

2,469 

94,412 

169,262 

60,048 

106,373 
96,174 
325, m 
9.679 
BLf>,702 
III 1,003 
49,75^ 
4,021 

Total — Research, Development, Teat, A Evaluation 

1,962,932 

106,889 

80,668 

109,023 

938,700 

1,014,136 

Military Construction 

1,639,593 

62,169 

68,360 

06,823 

367,680 

1,181,913 

TOTAL— DEPAUTM ENT OF THE ARMY 

30,969,745 

2,462,682 

2,257,194 

1,937,278 

15,221,974 

113,717,771 

Department of the Navy 







Military Personnel 

Active forces 

Reserve forcoa 

6,763,804 

166,266 

616,018 

9,294 

486,164 

10,827 

497,867 

11,200 

3,011,701 

78,166 

2,762, 1U3 
78.101 

Total — Military Personnel 

6,920,000 

624,312 

496,991 

609,103 

3,089,866 

2,8311.201 

Operation and Maintetianco 

Procurement 

Aircraft 

Misalica 

Ships 

Tracked combat vehicles 

Ordnance, veliidea, and rotated equipment 

Electronics nnd communications 

Other procurement 

Undistributed 

0,491,067 

8,614,883 

998,790 

8,636,069 

30,836 

2,231,726 

791,163 

1,929,366 

-137,077 

889,144 

296,796 

16,418 

146,733 

2,856 

297,606 

67,932 

139,009 

632,924 

166,693 

36,928 

94,734 

‘-484 

238,421 

28,667 

102,704 

341,999 

887,072 

26,782 

143,098 

122 

80,866 

43,422 

72,203 

3,322,0Bt 

1,113,261 
460,960 
920 , 139 
8,947 
926 , 646 
196,404 
080 , 700 

2,401,03^2 
617,830 
2,711,920 
21 .3^0 
1, 3(111, IhO 
505.749 

1 ,218,647 
137,077 

To tal — Pr ocu r c men t 

12,993,682 

966,260 

065,463 

764,106 

4,294,060 

8,(198,723 

Research, Development, Teat, A Evaluation 

Military sciences 

Aircraft 

Missiles 

Astronautics 

Ships 

Ordnance, vehicles, and related equipment 

Other equipment 

Program-wido management and support 

Unejistributed 

292,464 

422,866 

769,648 

26,063 

431,702 

188,037 

137,386 

749,002 

aoi 

16,031 

16,064 

41,040 

3,806 

21,897 

8,776 

16,871 

42,117 

13,820 

21,614 

26,206 

6,904 

27,069 

11,460 

6,337 

66,994 

18,844 

6,491 

42,873 

-4,042 

81,410 

12,G0t 

7,860 

42,264 

129,012 

102,411 

687,737 

13,639 

266,260 

110,090 

84,401 

206,762 

103,462 
2m, W 

231,811 

11,514 

176,142 

71,^111 

62,085 

483,250 

301 

Total — Research, Development, Tost, 4 Evaluation 

8,016,349 

166,610 

179,000 

166,797 

1,606,208 

1,451,141 

Military Construction 

1,309,767 

90,006 

64,630 

44,133 

091,407 

018,360 

TOTAL-DEPARTMENT OF THE NAVY 

29,730,915 

2,626,322 

1,928,909 

l,«06,25fl 

12,061,119 

17,066,796 
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\ of the Air Force 

Avnllnblo 


OliligntioiiH 


UnobUgnted 

Oliligntlon 

Octoher 

1960 

Novcmlior 

1968 

Decoiiibor 

1968 

Cum thru 
31 Doc. 1968 

31 Dec* 1968 

lul 

3 

5,717,792 

159,930 

633,686 

10,192 

618,863 

12,213 

510,023 

8,841 

3,168,716 

80,238 

2,664,076 

79,692 

Militajy Poisonnf’t 

5,877,722 

648,878 

681,066 

618,864 

3,233,964 

2,048.768 

laintonnnci^ 

7,204,652 

611,628 

829,498 

612,681 

3,790,488 

8,414,116 


6,867,336 

2,073,067 

202,948 

160,286 

312.266 

74,364 

478,174 

134,664 

2,279,628 

617,984 

4,677,708 

1,456.073 

'uhiclrs, nnd relntod tiquipmonL 
niid commuiuentjona 
iremcnt 
cd 

2,179,760 

611,190 

482,066 

128,626 

186,936 

19,663 

12,380 

44,860 

38,068 

42,092 

70,828 

28,606 

16,288 

1,282,143 

168,081 

210,626 

897,817 

453,109 

271,431 

128,626 

-Procurement 

12,331,026 

681,064 

612,138 

710,809 

4,648,769 

7,783,168 

opment, Teat, & Evaluation 
encea 

a 

■ment 

do management nnd aupport 
ed 

194,800 

646,316 

1,066,178 

1,269,617 

403,674 

284,136 

83,013 

18,487 

-84,447 

171,767 

177,468 

26,491 

21,796 

12,680 

70,185 

69,187 

76,681 

17,108 

22,026 

10,829 

40,101 

66,736 

101,410 

22,660 

20,634 

86,843 

227,097 

642,321 

711,660 

164,884 

161,162 

107,967 

318,218 

422,857 

658,067 

238,790 

122,984 

83,018 

-Reaeariih, Development, Teat, & Evaluation 

3,846,736 

876,600 

266,718 

262,178 

1,998,840 

1,861,886 

jclion 

673,167 

31,806 

48,960 

22,830 

201,842 

871,326 

>EPAHTMKNr OF THE A 111 FOUCK 

29,833,102 

2,014,775 

1,673,380 

2,122,762 

13,768,842 

16,064,269 

gencies/Office of the 
^ary of Defense 

oel 

r 

lamtonnnco 

2,276,000 

1,123,486 

197,876 

104,616 

199,080 

87,018 

201,812 

88,468 

1,176,489 

670,405 

1,009,611 

547,081 

^ohlclea, nnd related equipment 
nnd commiinlentiona 
iremenl 
ed 

2,890 

10,003 

98,229 

24,098 

416 

124 

1,686 

183 

1,369 

8,054 

240 

143 

1,460 

1,706 

2,408 

17,604 

1,186 

7,636 

80,006 

24,098 

-Piocurement 

136,220 

2,224 

4,007 

1,840 

21,737 

113,488 

opment, Teat, & Evaluation 
encea 

Fund 

ed 

687,262 

26,413 

83,028 

36,299 

102,240 

426,016 

-Ileaenrch, Development, Teat, & Evaluation 

687,262 

26,413 

38,028 

35,299 

102,240 

426,010 

uelion 

106,267 

767,467 

16,742 

-0 

60,656 

-20 

-045 

41,190 

83 

427 

52,288 

2 

1,887 

321,689 

134 

104,420 

436,828 

16,608 

ncFicNSE a(;kncies/ohi) 

5,000,433 

391,656 

364,660 

379,629 

2,269,487 

2,740,947 

:ivil Defense 


69,200 

3,391 

7,181 

7,619 

30,608 

38,698 


ssfstance 


nel 

78 

20 



78 


^ninlonnncc 

637,796 

9,788 

3,164 

13,388 

91,715 

540,080 


11,693 

1,096 

-546 

002 

11,482 

111 


-9 

-282 

-1,268 

-04 

-0 


i/ehlcles, nnd related equipment 

1,801 

112 

44 

-40 

1,678 

123 

10,889 

2,654 

-486 

2,B41 

10,839 

..... 

nnd oommunicatlona 

8,691 

-604 

1,809 

663 

8,676 

16 

jrement 

6,174 

-856 

-1,066 

865 

5,159 

15 

“Proeuromeiit 

43,980 

2,719 

-1,496 

4,147 

40,724 

206 

lopmont, Test, & Evaluation 



-27 

27 

-27 

-27 

27 

ueUon 

138 


-86 

18 

138 


led 

1 

-6 

-500 

479 

-13 

14 

VlIUTAKY A SHI STANCE 

682,001 

12,499 

1,088 

17,999 

135,616 

546,305 


outlay amounts are on a net Treasury basis 
ncnts less reimbursement collections) « whereas 
and unpaid obligations are on a gross basis 
d reimbursable activity performed by compo- 
3D for each other)* Therefore, unpaid obliga- 
the end of the reporting month cannot be com- 
other figures in this report. 


Prepared by: 

Directorate for Financial Analysis and 
Control 

Ofiice of Assistant Secretary of De- 
fense (Comptroller) 

Room 3C 855, The Pentagon 
Phone: (202) OXford 7-0021 
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A para wing He If -rescue model shown in slimilated flight after ejection from a 
disabled oiverafU 


Navy-Air Force 
Jnvesfigate Pilot 
Rescue Systems 

Two aircrew sclf-roscue concepts, 
which may enable a crewman of a 
disabled aircraft to use Ids ejection 
seat to fly away from enemy terri- 
tory, have been developed for a joint 
Air Porce-Navy program. 

Rcinhokl J. Gross of the Recovery 
and Crew Station Hranch, Air Force 
L’light Dynamics Laboratory, Wright- 
Pat ter son AFB, Ohio, laboratory 
project engineer on the cfTori to de- 
termine capabilities of the systems, 
\u] models of both types have been 
ilt and are being evaluated. 

The Air Force system is a “V” type 
rawing, built by the Stencel Aero 
igineering Corp., Asheville, N.C. 
^ith the parawing system, a jet 
nglne would be ignited following 
jection from the aircraft, propelling 
he ejection seat and crewman at 86 
0 90 miles per hour up to altitudes 
f 10,000 feet. 

Maneuvering via the parawing^s 
enter of gravity and wing bank con- 
trol system, the crewman would fly 
to friendly territory, whore he would 
jettison the ejection scat and rescue 
assembly and parachute to the 
ground. The parawing vei’sion weighs 
'00 pounds. 


Both the parawing and the Navy 
version, utilizing a rotor, would be 
packed into the back of the ejection 
seat. 

Army Studies 
Aviation Needs 
Through 1975 

II ow does aviation fit into the 
Army of 1975? And what type of 
aircraft and equipment will be 
needed ? 

'Hie answers to these questions 
were siiijpliod l)y the recent Aviatioii- 
75 Basic Derivative Study of the U.S. 
Army Combat Developments Com- 
mand Aviation Agency, Port Rucker, 
Ala. 

Aviation-75 was an 18-month effort 
by the Aviation Agency to define 
operations, organizations and mate- 
riel required to support the combat 
arms in the next five years, 

Developments foreseen for the five- 
year period include the greater use 
of lieavy-lift helicopters for logistic 
support and a requirement for heavy- 
lift helicopters of even greater pay- 
load capacity. Also occurring during 
the period will be the introduction of 
the AH-56 Cheyenne attack heli- 
copter to supplement the AH-IG 


ITuey Cobra for support of aiiinobiU 
operations. 

For the study, aviation units wen 
tailox'ed to meet the needs of a par tic 
ular threat and environment. To th< 
basic component of the aviation bab 
tali on were added combinations oi 
type- aviation companies to meet th< 
needs of the supported company, sucl 
as assault helicopter companies 
general support companies and 
medium helicopter companies. Ai 
needs arose, other specialized air- 
craft would ])e required. 

According to the study, all ahxjrafi 
are available now or would be avail- 
able during the 1970-1975 period. 

Army Seeks Aviation 
Fireproofing Aids 

In an elTori to reduce the numbei 
of casualties in aircraft accidents, the 
U.S. Army Aviation Agency, Combat 
Development Command (CDC), Foii 
Rucker, Ala., has called for the de- 
velopment of fireproof clothing foi 
airci'owmen and crash-resistant fuel 
cells for aircraft, 

Research has disclosed that post- 
crash fires caused approximalely 65 
percent of the fatalities in aircraft 
accidents. The development of the 
fireproof clothing and the crash -re- 
sist ant fuel cell could greatly reduce 
the loss of personnel and equipment. 

GDC envisions the cloth lieing used 
in a system of clothing, including uni- 
forms, undergarments, socks and 
footwear. Requirements for the cloth 
s]iGcify that it should not prevent 
crewmen from performing normal 
duties even in severe temperatime 
extreinos. Reliability and maintain - 
aliility of the cloth must be equal to 
that of current uniform materials. 
The ideal cloth would also be im- 
peiwious to chemical and biological 
agents, 

The crash-resistant fuel cell CDC 
is seeking would resist rupture and 
leakage as a result of an aircraft 
accident, and would be sc IL sea ling 
when hit by a fully tumbling 14. 601111 
round. The cell would be designed to 
fit all aircraft currently in use with- 
out modification to the aiiframca. Iii 
addition, it would impose no limiUi^ 
tions for use in future aircraft. 

The material used in the fuel cell 
would be unaffected by temperature, 
humidity and altitude, and would bo 
resistant to external electrical ami 
chemical fires, j 
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DEFENSE PROCUREMENT 


. JTlTi 


3f $1,000,000 and over 
tiff the month of March 


SUPPLY AGENCY 


Sou Co., VmclnnO, N J. ?2.- 
OOU men’s tropical woo! poly- 
DcfeiiHG Personnel SuppoU 
adeliihia, Pa. DSA 100-G9-G- 

at Co,, PnulBboio, N J. $1,- 
00 men 'a tiopical wool jiolyoH- 
ifenae Pojsonnol Snupoit Cen- 
'Iphia, Pa. DSA lOO-GO-C^ 

Iiic,, Atlantic Ojty, N J, 
1 20,000 men'H tropical wool 
at “3 Defense Personnel Siip- 
Phlladolphla, Piu DSA 100- 

108 , Inc,, Vineland, N,J» $1,- 
)00 men’s troi>ieal wool poly- 
Dcfcnnc Pcisonnel Support 
ln<lel|)h!a, Pa. DSA lOO-CO- 

f Clotliing Co., Mlnolola, N.,T. 
125,00(1 men's tiopicnl wool 
mta. Defense Personnel Sua>“ 
PJjIlatlelphln, Pn. DSA 100- 

lilng Co., Vineland, N.J. $1,- 
)0n men’'s tropical wool poly. 

Defenwo Pcisoiinel Support 
ladclphla, Pn. DSA 100-00- 

Oll luancrlciS, Lon^ Peach, 
,470. 1,200,000 ban da of niim- 
oil. Dofonso Fuel Supply Con- 
}xh\, Vn. DSA GOO-CD-D-IOGG. 
«s, Nessr Vork, N.Y. $3,034,- 
0 ymds of camouflaKo printed, 
nt, poplin (ripstop) cotton 
80 Poi&unnel Suppoit Center, 

, Pa. DSA lOO-OO-C-1538. 
jit Castonla, N.C. 

1,403,400 men's crow nock 
Defonse Pojbonuel Suppoit 
llnclclphln, Pa. DSA 100-09- 

Industrlcsp New York, N.Y. 

162.000 yaids of tiopical wool 
lae Personnel Support Center, 

, Pa. DSA 100-69~C-IC27 
IS & Co., Now York, N.Y, $1,- 
),000 yards of tiopJcd wool 
ISO Poraonnel Suppoi^t Center, 

, Pn. DSA 100-00-01628, 
ig Co., Valdosta, Ga. $1,214,- 
)0(3 polypi opyicno Band bags 
10 acrylic sand bags Defonso 
pply Center, Richmond, Vn. 
-04688. 

luBtrinl Bag Co», Cjowley, La. 
6,17(5,000 acrylic fiber Hand 
nse Genoinl Supply Center, 
Ai. DSA 400-69-C-4684. 

I Bag Corp., Phlhulclpliin, Pa, 

10.200.000 ficiylic fiber sand 
nao Ccnoial Supply Center, 
/a, DSA 400-69-0-4686. 


(ifbiTiiation is listed 

le ■' ■ 

epfdwned'Xi^ bther'lMn 

Oonti'aofegs. 


— Cavalier Bag Co., Liimbei'ton, N.C. $3,- 
546,180 13,000,000 nciyllc fland bags. Do- 
fensG Gonornl Supply Center, Ilichmond, 
Vn. DSA 400-G9-C-168C 

6 — A, M, Ellis Ilosiery Co., Philadelphia, Pa 
81,162,816. 2,000,000 pairs of men'a flocks. 
Defense Pol flonncl Suppoit Center, Phlla- 
delphln, Pn DSA 100-69-C-1036. 

7“Hii»lington Indufltrics, New Yoik, N.Y. 
$l,008,00f>, 800,000 yaida of Beige poly- 
entei wool cloth Defoiiflo Peirtonnel Sup- 
poit Centei, Pblhidelphln, Pn DSA 100- 
60-0-1587 

Lester D. Lawson & Co., Ijong Reach, 
Calif. $1,197,100, 40,320 cascB of latlon 
supplement sundries Dofonso Poraonnel 
Suppoit Contei, Philadolphtn, Pa. DSA 
131-60-0-0772 

—Van Drndte Milling Co., Clinton, Maos. 
$1,172,908. 40,320 cases of ration supple- 
mont RUn dries. Defenflc Personnel Support 
Centei, Philadelphia, Pn. DSA 134-69-* 
0-0723 

12— A. G. Schoonmaker Co., Inc., SiuiBalito, 
Calif. $1,710,360. 1,013 poi table self-con- 
tained flondlighi BetH. Defense General 
Supply Contei, RlrhmoniL Va DSA 400- 
60-C-0217. 

—Mobil Oil Coip., New York, N.Y. $4,220,- 
326 r)3,fi.')0 bariela diesel fuels and 2,276,- 
000 bnuolB No. 0 fuel oil. Defenflo Fuel 
Siiiiply Center, Alexandrin, Vn. DSA 100- 
60-B-6014, 

13 — 'Centre Manufacturing Co., Inc,, Oentie, 
Ala. $1,170,946. 121,720 mon’fl roaiod nylon 
twill inincoalB Defenao PoiHonnol Support 
Center, Pliiladelphin, Pa. DSA 100-69- 
C— 1734. 

17— ' Standard Oil Co. of CnIIL $2,811,800. 

1,037,766 gjillonn giiflollne. 18,499,076 gal- 
lona diesel fuel and 2,760 gnlloiiB koiOHone, 
Defense Fuel Supply Center, Alexandiia, 
Va. DSA-COO-fiO-C-09H2 

18 — Texaco, Iiic„ New York, N.Y. $1,746,000. 
1,000,000 bmtels iiumbei hIx fuel oil. Dc- 
foil HO Fuel Supply Center, Alexandria, Va. 
DSA 6D0-69-D-1397. 

— Nnitlcx-Rivicra Corp,, New York, N.Y, 
$1,461,680. 3,334,128 rails men's wlilto 
thigh length cotton drawcis Defonne Pci- 
Honncl Support Center, Phlladelplifa, Pn. 
DSA 100-69-0-1766. 

19— ilfnimac InduBtricB, Inc., Marysville, Mich, 
$1,134,611. 704,100 helmet linorB. Defense 
PorHonnol Support Center, Plillndclphla, 
Pn. DSA 100-69-C-1774. 

20— Slaiiffci Ohemleal Co., New York, N.Y. 
$1,076,058. 849,640 one-auarfc cans and 60,- 
080 gallons of nlrcraft engine hibilcatlng 
oil (synthetic), DofeiiBo Fuel Supply Cen- 
ter, Alexandria, Va. DSA 600-00-C-1721. 

— Slicll Oil Co., Now York, N.Y. $1,210,771. 
1,056,100 one-quart cans and 6,600 gallon 
of aircraft engine lubricating oil (synlhot- 
Ic). Defense Fuel Supply Center, Alex- 
andria, Vn. DSA 600-69-0-1722. 

—Bates Fahilrs, Tnc., New York, N.Y. $3,- 
697,462. 3,807,000 linear yards of wind le- 
slHtanfc cotton poplin cloth, camouflnga 
printed. Dofenao Peiaonnol Support Cen- 
ter, Phlladelplila, Pn. DSA 100-60-G- 
1776. 

— McRae Shoe Co., Mount Gilead, N.C. $1,- 
132,997. 133,834 pairs of men's lentJier 
combat boots. Defense Persoiinol Support 
Center, Philadelphia, Pa. DSA 100-00-C- 
1671. 

— J.F, Stevens and Co., Inc., New York, 
N.Y, $2,646,000. 1,200,000 yards polyestoi 
(fiber and wool) tropical cloth, Doforiao 
Personnel Support Center, Philadelphia, 
Pu. DSA 100-60-0-1076. 

— Burlington Indiistrlca, Inc,, New York, 
N.Y, $2,607,000. 1,160,000 yards polyester 
(fiber and wool) tiopical cloth. Defense 
Personnel Support Center, Phllndolphla, 
Fa. DSA 100-60-C-1C76. 

21— Ameilrait OH Co., Chicago, III, $1,063,706. 
83,000 barrels number five and six fuel oil 
and 197,430 bariela diesel fuel, Dofenso 
Fuel Supply Center, Alexandria, Va. DSA 
O0O-69-D-O382. 


24 — West Point Peppercll, Iiic., Now Yolk, 
NY. $1,762,079 1.687.288 cotton bed 

shcetB. Defense PojHonnel Support Center, 
Philadelphia, Pn. DSA 100-C9-O1790. 

26- -I’aiienbaum Textile Co., Inc., New York, 

NY $1,268,370 660,000 Imear yauls of 

Uullistic nylon cloth Dcfoiiso Poiaonnel 
Suppoit Conter, Philadelphia, Pa DSA 
100-69-0*1816 

— Putnam Mills Coip., New York, N.Y. $1,- 
711,372 900,000 hncai yards of ballistic 
nylon cloth, DefoiiHo Pci'Hoimol Support 
Conter, Philadelphia, Pa DSA 100-60- 
C-1817 

— Emerson Clothing, Inc., Plcnsantville, 
N J. $1,096,613. 40,070 men’s blue seigo 
wool ovorconta. DefenBC Poraoiinol Support 
Center, Phlladolphia, Pn. DSA 100-60- 
0-1795, 

-“Pembroke, Inc., Egg Harbor City, N.J. 
$3,414,432. 100,600 men's wool gabiiidino 
ovoi coats with removable linerH. Dofonse 
Peiaonnol Support Conter, Phllndeliilda, 
Pn. DSA 100-6fl“C-1829. 

—Major Coat Co., Inc., Hrldgoton, N.J. $2,- 
282,360. 66,000 men's wool gnbaullno over- 
coats with lomovable liners. Defense Per- 
sonnel Suppoit Centei, Philndclphla, Pa. 
DSA 100*C9-C-1830. 

27— Humble Oil & Ueflniiig Co., llounton, 
Texas. $1,290,883. 146,000 huviela of iium- 
bor five fuel oil, 52,600 bairols of number 
aix fuel oil, 231 000 Iiui’ioIh of Navy spo* 
clnl fuel oil and 46,340 barrels of diesel 
fuol. DofenflG Fuel Supply Center* Alex- 
andria, Va. DSA 000-09-D-1301. 

— Standard Oil Co. of Calif., Sun Francisco, 
Calif $1,110,648. 49.000 hart els of num- 
hor five fuel oil, 15,716 bavixda numhor six 
fuel oil and 201,626 barrels dlcscl fuel. 
DofeiiBO Fuol Supply Cenler, Alexandiia, 
Va. DSA 600-60-D-1304. 

— Valley Metallurgical Pioccflsing, Inc., 
Eksgx, Conn. $2,696,860, 8,300,000 pounds 
nJumiiUim powder, Defenflo CJencinl Siip- 
idy Centei, lUchmond, Vu. 1)SA 400-00- 
C.-4304. 

— U.S. Bronze Powdois, Inc., Fleinlnglon, 
N.J. $2,718,000. 8,800,000 iicmnda alumi- 
num powder. Defense Gonoial Supply 
Contor, Richmond, Va. DSA 400-69-C- 
4300. 



DEPARTMENT OF THE ARMY 


3— Avco Corn,, Stratford, Conn. $1,374,769 
(contract motlificatlon). T56-L-11 turbine 
ongliiofl for Gn-470 IigIIcopIcib. DA 
AJ01-C8^C-1868 J $1,631,600. CY 1909 
product impiovcmont piogram for T68 
tiirblno engines, DA AJOI-60-O-O486 \ 
$2,308,600. CY 1969 pioduci improvement 
progiam for T66 turbine engines, DA 
AJ01-C9-C-0480. All thieo contracts wore 
awarded by the Aviation Systems Com- 
mand, St. Louis, Mo, 

— L, R. Mnaou Co., Hyde Piirk, Mnaa. $1,- 
805,632. Metal paits for noso body assem- 
blles for bomba. Edgowootl Arsenal, Md. 
DA AA1G-60-0-0160. 

— ^Whllo Motors, Lauslngj Mich. $8,617,640 
(contract modlftentlon). zy^-lon trucks 
(M002), General Purposo Vehicles Project 
Manager, Warren, Midi, DA AE06-60- 
C-9003. 
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4~Riiloii Co,, Chicneo, III. $7,430,600. Mctnl 
l>fU‘ta foi* point detormtlng furies for 
lOBinm nnd 3 55mni projectiles. Ammuni- 
tion Piocuiemont & Supply Agency, Jol- 
iol. III. DA AAO9-GO-C-O2O0. 

— Ducing Co., Moiton, Pa. $2,006114. Inspec- 
tion niul repniij ns necesaiuy, of nine 
CH47A helicoptei3 tintl one 0114711 hell- 
copteij Avlntion Syatema Commantl, St 
Louis, Mo. DA AJ01-60-C-2133. 

It — ftoneral Molora, Clevelnnd, Ohio, $1,963,- 
851 (contract modi float ion). Gun /tun ol 
diivo impiovomont progiam for the Mam 
llnttle Tank. Cleveland, Ohio nnd Mil- 
wiuikce, 'WIr. Tank Automotive Comnfiaiul, 
Wnireri, Mich. DA 20-1 1 3-AMC-00843 

— ilhryalci Motors, Wan on, Mich $1,908,- 
197 (continct morllficatloii). One-ton cm- 
go trucks. Tank Automotive Command, 
Wniien, Mich. DA AK07-69-C-0771. 

— HcU Acrospnee Corp,, Amnillllo, Te\. 
$1,877,064. Itepair of seven UH-IB and 
ftfty-one UHIC nirciaft Aviation Systems 
Cominiiudp St. Loiiis, Mo, DA AJOl-08- 
C-OOB0. 

— Western Electric, New York. N.Y. $1,088,- 
600 (contract rnodlflcation). Systems 
nnnlyBls bIiuMcb in connection Avlth tho 
Sentinel Mlsaite System, Whippauy, N.J 
Sentinel Syateins Command, Huntsville, 
Ain. DA a0-0O»-AMC-00333 (Y). 

— Pliilco-Forti Coip,, Willow Gruve, Pn. $1,- 
609,443 (contiact inodiflcntion). One year 
operation and maiiitonnnco at the Nlia 
Tfftng Auto din nllo in Vietnam. Electron- 
icB Command, Fori Monmouth, N.J. DA 
3G-030-AMG-06689 (E), 

6 — Oliit Dlathlcsion Chemical Corp,, Eant Alt- 
on, III, $4,192,240 (contract modificntion) 
Loading assemblies of 81mm projec- 
tiles Mai ion. 111. Ammunition Procure- 
ment & Supply Agency, Joliet, 111. DA 
AAOfl-09-C-0086. 

— CltninbcHain Mfg, Cerp,, Scranton, Pa 
$1,843,824. Metal pnrta for lAfnnm piojec- 
tlh'B. Ammunition Piocuiemeni & Supply 
Agency. JoUot, III DA AA0n-69-U“0287. 

— General Matora, Dcliolt, Mich $1,059,620 
(contract macllllcatlon). Advance pioduc- 
tion engineering of the total pnckfiga pio- 
cuiemciit of 1 ‘4-t«n ambuInncGH Waiicn, 
Mich. Tank Automotive Conimund, War- 
ren, Mich. DA AE07-69-C-0071. 

— FIMC Cor]K, San Juse, Cnllf. $31,255,814 
Mils vehicles. Tniik Automotive Com- 
mand, Wnueijj Mich. DA AE07-60-G- 
2600. 

7 — Mar cm ant Coip,, Saco, Maine-, $3,072,800 
(contract modification). 7.G2mm innchlno 
guns. Aimy WcuiamR Conunand, Hook 
iBinnd, III. DA AF03-G9-C-0050. 

— Skyline Iiidii»tilca, Foit Woith, Tev, $2,- 
127,070 (contract modification). Demoll- 
tlon IdtB. Fort Worth, 'I’eN. imd McArthar, 
Ohio. Army Pracuremenl Agency, Cin- 
cinnati, Ohio. DA AG3 1-09-0-0440. 

— J.I>. Dutton, Inc., Olympia, Waah $1,009,- 
00 U Clenianco of ahmit 0000 timbered 
acres of leservoir land In Hogera nnd 
Nowata Cnuatics, 0-Kln. Engineer Dist,, 
Tulsa, Okln. DA CW6G-60-C-(I070, 

10— Knisei Jeep Carp., Toledo, Ohio. $20,740,- 
070. XM899 flve-ton trucks. South Bund, 
liul. Gcnoial Purpose Vclilclo Piojccl 
Managoi, Wnnen, Mich DA Al*10G-69- 
00009. 

-Chain her Inin Mfg, Corp., Waterloo, Iowa, 
$1,003,069, Metal parta lor 105mm Hmoke 
innjcctiios, M84EI. Ammunition Piocurc- 
ment & Supply Agency, Jnliet, III. DA 
AA90-G9-C-0383. 

— Foraliorg & Gregory, Rccllniula, Calif. 
$1,937,700. Conatruction of four 20O-mnii 
tlirec-Htoiy, reinforced concrolo dorrait- 
orlea. NcIMb AFIl, Nov. Engincoi Dial,, 
Los Angeles, Calif. DA CA09-69-C-0140. 

—ndl Hell copter Co., Fort Worth, Te\. 
$1,028,042. 172 reftciie holstu for IJH-l 
hGllcoptor‘ 3 , Hurst, To\. Aviation Mate- 
riel Command, St. Louis, Mo. DA-AJOl- 
fi0-A03l4. 

-Tliiokal Chemical Cerp,, Woodbine, Ga. 
$1,767,638. CS2-fi11ecl mtmitlons. Edge- 
wood, Md. Arsenal. DA-AA1C-60-C0617. 

-Olin Mathleson, East Alton, III. $1,006,- 
640. Loading, asaemhUng and packing 
MH4A1 1.1 . . 


(contract modification! Loaded gionndc 
fu7.e3 (M219E1). St Loins Park, Minn 
D A*-A A09-69-C -0 1 40. D oth confci nets 
awarded hy Ammunlllon Piocuiement and 
Supply Agency. Joliet, lil 

— ^\Vilkiii£ti>n Maniifactiiiing Co., Fort Cal- 
houn, Nob $1,315,9.57. Metal fuze parti, 
<PDM524A6) for 81 mm high exploelvo 
shells. Chicago Piocuiement Agency. DA- 
AA09-69-C-0245. 

— Smith and Wesson DIv., Oango Piintn Co., 
Springfield* Mass $1,300,255 38-calibor. 
4 -inch hai rel levolvcis At my Weajions 
Command, Hock Jshmd, 111. DA-AF03 - 
60-C-0067. 

— ^J.P. Cullen and Sons Coip., Janesville, 
Wia $1,360,800. Restoiation of hardening 
house. Bndgoi Aimy Ammunition Plant, 
Baiaboo* Wis. Chicago Engincei Distiict, 
DA-CA23-69-C-0066 

17— Unhoyal, Inc., Detioit, Mich. $2,450,386 
Pneumatic tiuck and bus tlies Detioit, 
Mich., Los Angeles, Calif, and Chicopee 
Falls, MnSH Tank Automotive Command, 
Warren, Mich DA-AE07-69-C-2788 

18— 11 iiglioB Tool Co., Culvei City. Calif $2.- 
357,334. Mam rotoi blades for OH-6 A 
liolicopto* 8. Aviation Syfltcms Command, 
St Louis, Mo DA-23~204-AMC-03687. 

— Vnro, Inc.* Garland, Tex $1,057,402 
AN/PVS-2 starlight scopcB ElectionicB 
Command. Foit Monmouth, N.J, DA- 
AH07-69-C-0268. 

19 — Whittakor Coip., Columbus, Ohio. $8,473,- 
680. Meta! parts foi 81mm morlar fuzes 
ColumlniH 4 ind Westerville, Ohio Ammuni- 
tion Pincniement and Supply Agency. 
JoUot, III. I>A-AA00-G9-C-0275. 

— Remingioti Arms Co., Inc., Riidgcport, 
Conn. $2,764,386. 5 66mm bail carlildgeH 
Frankford AiHenal, Philadelphia, Pa 
DA-AA26-60-C00R5. 

20— Ilaiiiischfegei Coip., Milwaukee, Wis 
$5, 866, 398 Truck mounted cinneB Esenn- 
nbn, MIrh. Mobility Eguipmont Command, 
St Louia* Mo. DA-AK01-69-C-74n. 

— Heckman Const met ion Co., Frit Worth, 
Texas $2,044,083 Construction of nii- 
evaft engine shop. Tinkei AFD, Ok la 
Engineer District, Fort Woith. Texas 
DA-CA63-fl9-C-0126. 


— A.D, Roc Co., Inc,, Louiavillo, Ky. $1,666,- 
146. Conatruction of automotive Insti ac- 
tion fiiciUty Foit Knox, Ky Engincci 
District, Jjoulsville, Ky DA-CA27-69- 
C0027. 

— Kemington Arms Co., Inc., Brldgepoit, 
Conn, $18,407,676, Load, aHsemble and 
pack Bmall rnliber ammunition Lake CJIty 
Ammunition Plant, Independence, Mo. 
Ammunition Piocutemeni and Supply 
Agency, Joliet, 111 DA-49-010-AMC- 

00608(A), 

— Silas Mason Co., Inc,, New York, N.Y. 
$6,494,132. Load. aBsemblo and pack nm- 
iniinitlon. Iowa Army Ammunition Plant. 
Durlington, Iowa, Ammunition Procure- 
ment and Supply Agency, Joliet, 111. DA- 
AA0D-68-C-O4C8. 

— Foileral Cartridge Corp,, MlnacapollH, 
Minn. $5,274,260. Load, assemble and pnek 
7,02mm niiil 6,66mm ball and tincor am- 
munition. Twin Cities Aimy Ammunition 
Plant, Now nitghton, Minn. Ammunition 
Piocuiement and Supply Agency, Joliet, 
III. DA-36-088- AMC-01ft90( A). 

— National Gypsum Co., Buffalo. N.Y. $2.- 
361,886. Load, assemble and pack ammuni- 
tion. Kansns Army Ammunition Plant, 
PavBoiiB, Kannas. Ammunition Proem e- 
ment nnd Supply Agency, Joliet, 111. DA- 
Il-178-AMC-On096 (A). 

— Olin Mathicson Chemical Coip,, New 
York, N.Y, $1,372,376. Production of 
piopollnntfi and i elated items, Bndgci 
Army Ammunition Plant, Bamboo, Wls. 
Ammunition Procuiemont and Supply 
Agency, Joliot, HI. DA-AAOD-69-C0014 


—Hercules, lnc„ Wilmington, Del, $1,167,- 
077. Maiuifnctiiro of various propeRants, 
Sunflower Aimy Ammunition Plant, Law- 
rence, Kansas, Ammunition Piocurcment 
and Supply Agency, Joliet, III. DA-11- 
17 8~AMC'-00042 (A) . 

21 — Continental Motors Corp., Mobile, Ala 
$4,537,840. Remanufaciure of model LDS- 
465~1A multi-fuel engine asaembijea for 
5-ton trucks. Tank Automotive Command, 
Warren, Mich. DA-AE07-69-C-2606, 
—Pace (Jorp., Memphis, Tenn. $1,693,141. 
M127A1 Illumination BtgnalB. Memphis, 
Tenn,, and Camden, Aik Picatinny Aiscii- 
al, Dover, N.J, DA-AA21-69-C'0619, 
— ^Xcrox Corp.* Pasadena, Calif, $1,184,060. 
ANyTVS-2 night vision sights. Pomona, 
Ciilif, Electronics Command, Fort Mon- 
>Uth, N.J* DA~AB07-60-G0264. 


24 — Hughes Aircraft Co,, Culver City, Cal 
$3,880,941, Foiward looking Inflated 6j 
terns for an craft. Mobility Eoiiipnic 
R&D Centei , Fort Belvoir, Va. DJ 
AK02-G9-C-0433. 

26 — Union Cm bide Coip., New York. N. 
$2,024,860. BA-38G/PRG-25 dry balterl 
for ladio sets Electronics Commatk 
Philadelphia, Pn DA-ABOB-60-(V34E 
— Motorola, Inc., ScottHclale, Alia, $1,911 
136 Fabrication of pilot line facilltlea f 
XMo96 fu/es for 40mm grctmdo Laiinchei 
Hiiuy Diamond Laborntorica, Waahir 
Ion. D.C DA-AG39-G0-C0O41. 

— Gcncuil Motors Corp., Anderson, li 
$1,318,530. Stoinge battei tes fot gcnei 
vehicles Anaheim, Calif, Tank AuIott 
L ive Command, Wiiireii, Mich. DA-AE6 
69-C-3263. 


26 — Texas Iitsli uments, Inc., Dallas, Toss 
$4,600,000 (contract modification). Clas 
fled eleclionic eduipment. Electionlcs Coi 
mand, Fort Monmouth, N.J. 

— Stromhcig-Cailsoii Corp., Hoolicster, N, 
$2,384,000 (contract modificntion). Ini 
gintion/mnintonance mfifiapomenit u' 
technical operation seivEces for the Soul 
east Asia automatic telephoiio syslci 
Electionic Command, Foit Monmoul 
N.J. DA An-07 67 C0580. 

— Western EIcctilc Co., Now York, N, 
$1,666,900 Improved Nike Hercules )■ I 
Burlington, N C. Missile Command. 
stone AiHcnnl, nuntsvfl!e, Ala. DA AH- 
68 Aa041, 


27 — Gnimmnn Ahcraft Engincci ing Cori 
Bethpage, NY. $lfl,2GK.656. OV-ID M 
hawk aii’cinft i eluted test data nnd I 
poits Stiinit, Flft , nnd BcthpEige, N, 
Aviation Systems Command, St. Lou 
Mo r}A-AJ01-69-C-0002 

— Litton Systcina, Inc., Woodlmid Hil 
Calif $5,801,000 (contract modiflenttoT 
AN/ASN-80 inertial nnvlgntiounl sj 
terns foi OV-ID Mohawk. Elcctronl 
Cominaiid, Foit Motimoiilh, N J, Di 
AB07-68-C-0345. 

— Glinmbcrlniu Mnnufactiirlng Corp., Eli 
huist. Ill $4,330,712. Metal pniis t 
81mm projoclilea, Burlington, N.J. Ai 
munition Proem omcnl and Suindy Ag« 
cy, Joliot, 111. D A"A A09- 6 9-0-01 ( 

— Mine Safety Appllancos, Pttisbvirgb, i 
$2,829,480 Riot control agent mnsl 
Ellpoil, Pn, and Export, Pn. The Edj 
wcod Aisonnl, Md nA-AAl‘)-68-C-04l 

— Bell Aciospacc Coip,, Port Worth, TexF 
$1,193,753 UH-l series holicojiter sp 
gears. Huist, Texas. Aviation Sysler 
Command, St Louis, Mo, DA-AJOl-6 
A0314 

28— Speiry Rand Corp., New Ycnk, N.Y. $21 
079,880 (contract modification). Load, i 
somblc and pack ammunition, and ( 
support SCI vices Shiovcport, Ln. At 
munition Piocuiement and Supply Age 
cy, Joliot, 111. DA-1 1-1 73-AM( 
00080fA!. 

< — Biilovn Watch Co, Piovldonce, R.I, 
576,000, Head assembHes for GOniin pir 
jectllo fuzes. Amnuiiiltlon Procuremc 
and Supply Agency, Joliot, 111. DA-AAO' 
69-C-0721. 

— Chamberlain Mauuf acini lug Corp., Eli 
hmst, 111. $1,609,470 (contract mcHlIll-c 
tlon). Ropniis and fncilttioa In BUpport 

8-inch and 176mm projcctlie metal pari 
Scranton, Pa. Ammunition. Prociireinc 
nnd Supply Agency, Joliot, Ilk DA-^i 
034-AMC-fll63(A). 

— Union Caibide Corp,, Now York, N.’ 
$3,024,420. Dry baU«rleo nnd high tei 
pernluro testing Greenville, N.C., ni 
Clovelnnd, Ohio. Electronics Cotnmau 
Philadelphia, Pa D A- A 1105-69-0-3 4G 

— Gcncinl Motors Corp,, Cleveland, Ohi 
$2,340,862 Spare parts for M66t tan 
Procut ement Agency, Giuoinnnti, OhI 
DA-AG31-G0-C-0388. 

— Gould National Battery* Inc., St. Pai 
Minn. $2,178,460. Dry halterles and hJj 
temporntiiio testing. Elect ronica Cof 
mand, PliUudelphIa, Fa, DA-AKOfi-^S 
C-34G0, 

— Cannon Oonslruction Corp.* Beverly HHl 
Calif, $2,160,000, Construction of fnml 
housing iinita. Piesjdio, San BVnucIsc 
Cnllf Engineer District, Saernment 
Calif, DA-CAO 5-60-0-0 087. 

— Continental Motors Coip., Musk ego 
Mich, $2,000,206 (contract motlBlcntlon 
Spare diesel engines for M6D and M' 
tanks. Tanks Automotive Comman 
Warren. Mich.. DA-AEO7-08-C?-2T^ 

— OUn Mnthlcson Chemical Corp.* Ea 
Alton. 111. $1,172,038, Fuel assembly bloc] 
for AN/M7 smoke pots, Marlon* J 


May 196 



Mil. DA-AAIB-GO- 

ois Coip., ClovGlaiiil, Ohio 
id SI ,404,000 (coiUnicl moili- 
fimm self proitolkvl howitzorn 
nmniiil, Rock IhIiiiuI Ai«eiial, 
i9-AMC-00G10(W), 



nmics, Pomona, Calif. SO, 005,- 
't inodHh'iition) Imoioubg In 
n of unlhoi i/iilioa loi Stiuul- 
niHHllL'H. Naval Air RyateiiiH 
00010-’fiR~C-(MJ74. 

Inc., West Ciivina, CuHf. $2,- 
ilninur ih'vico 14A2I), Navy 
Dvict* Canloi, Oilando, Fla. 
-0050. 

Co., PoiUand, Malnu, $1,420,- 
Alr field foi Tactical Siitiiun t 
’catlnw j?oai* Hyslpma (M21) 
eiiui|>m«nt. Naval Air I'lnal- 
or, Plillndclpliia, Pn. NOOIBO- 

Const I'ucI Ion, San Bicfrn, 
,137. Construction of Alrcinft 
SlailoiiR at tin* Naval Air 
ii-amnr, iSnn CnJJf. 

^iv . Naval FnoiliHea ICiiKi- 
mmaiul, San DIoro. Calif. 
-3012. 

iillilcia, SturKcon Ray, WIh. 
Con Htruc lion of hIx larijfc 
ir lUKH (Y'rin Naval Shh> 
ommand. N00024-on-C-02KO. 
DCtiip, Now York, NY. $1,- 
ilraci mnillftration), Mamifac- 
olcclronlc Hl^^nal inocosflina: 
■JOt. Riirlinalon, N.C. Naval 
Systems Command. NOOD30- 

iinicnts, DalinH, Tex. $1,721,- 
Ir tlolGclimr K(‘tH. NavnI Air 
ommand N0Oni9'-00~C-n4t2. 
lal PrcclHina, lnc„ Glendale, 
l.flOO. Bcvelopmonl of lotjieilo 
lie eontiijl, Naval Ordnanre 
'ommand. NOfKin-OO- C-1212, 
d Corn., Great Nock, N.Y. 
ModincallonH for Terrier MK 
5 & 5, FI 10 ciinlro! Syalom 
m (jiroduction). Naval Ord- 
ana Command. Nn(lftl7~07-C- 

JclroiilcH Conn, Macon, Ga. 
MK 31, MOl) 2, baflo dotona- 
for 5'^ 54 ea liber project lies. 
PnrtH Control Centoi, Mcob- 
Pa. Nn0l04-0n-C-0200. 

■0 Klcclrlc, Rnltlmoi’e, Md. 
Components of APT)-7 aido 
fiv Hystemn for inalallallon In 
rnfl, Aviation Supply Ofllee, 
i Pa. N00383~Qfl~A-4000 * 

clilc, West Lynn, Maafl. $5,- 
levolopmcnl of TP34-GE-2 
I nijJfHl teal cnwlnea for the 
k’Rt program Naval Air Sya- 
mnd. NOOOlO-QO-C-0424. 
Kicctronicfl, Aimbolm, Calif. 
Pofleldon mlRullo tOHt liiRtru- 
Strategic Sya terns Project 
3fl-G0-C-020D. 

Ions (MIC lion Oil,, Cambildpro, 
[0,375. Constriietlon of liOQ 
I Station, Newport, R T, Noitli- 
Naval Facilities EnKlncerlnf? 
Roston, MaBH. NG2404*-00~C- 

, Sliver Spiin^r Md., $0,784,- 
orlnj? Borvli'OR and aupport for 
iflile ay«tcmH, Naval Ordnance 
jornmand. N0n017"G0-G“44tr). 
ilractloii Co., San Dlctjo. Calif. 
Gonatrnctlon of harracKB and 
all. Camp Pendleton, Calif. 
Biv., Naval FacIHtlcR EpkI- 
San Biogo, Calif. 

C-0179, 


— UnUed Aircraft, Hnitfoi'tl, Conn $4,BOO,- 
000. Conveialon kite foi coiiveitinii TF- 
30-P-8 eiiRincs to TP-30-P-400 eon- 
fjBuration. Aviation Supply OfUco, Phila- 
delphia, Pa, N00383-9-G900A-AG242. 

— Spell y Rand Coip.j, St. Paul, Minn. .$2,- 
510,000, Furnlahlnfr tactical data Bystem 
dc.siprn and in oat animloK aei vices, and for 
technical documentation and rejiortH 
Naval Ship SyHtctriB Command. N00024- 
GO-C-1218. 

— Spnrton Coip,, Jarkaon, Midi $1,220,- 
037 AN/SSQ-^B3 sonobiioyB. Naval Aii 
Syatems Command. N00010-09-C~01C5 

12 — Wcsttiiffhousc Elcctiic Corp., Rnltlmoro, 
Md $2,717,401 (continrt modifl cation 1 
AN/APG-69, GO and Gt radar hoIb and 
asKociateil equipment Nnva! Air Syatems 
Command NOw G6-0138. 

— Gcncial Dsiminics Coip*, Pomona, Calif 
$2,070,128, Woi k on Ten ler/Tai tar mlB- 
hRoh Naval Oi dnanco Systeins Command, 
NOO 017-08-0-2 10 8. 

’ — Gcncial Elcctiic Co., Utica, N.Y, $1,801,- 
008 (contiact modUlcathml Guidance and 
contiol ;^loupH for Chapaiial mlHsilca, 
Naval Air SyatciriH Command NOOOIO- 
G8-C-0322 

■ — Lockheed Aiicinft Coip., 'WatohimK, N J. 
$1,817,659, Antiaiioaft modincation kits 
for Kun file contiol synti'mH (MK RG M<m 1 
0) Naval O ulna nee SyslomB Command, 
N00017-67-C-2308. 

LI— IIiibIics Aircraft Co., FuUoiton, Calif. 
$1,145,880, AN/SPS-32 radar modincation 
kllH Naval Ships SyRiemB Command. 
Nn00024-G9"C-1201. 

14 — iruUed Aircraft Goi pomiloii, Halt ford, 
Conn $7,431,957 (contract modi Oca lion). 
J52-P-8A pi\iih\cn N00019-07-C-0182. ; 
$4,770,(103, BesiKH and development of 
TF-aO-P-lOO eimino. NQ0019-G0-C- 
0300. Roth conlracks by Naval All Sya- 
tcmB Command. 

17 — LTV Aerospace Corp., Dallas, Tex*. $1,- 
007,874 (contract mod !fl call cm) Tmpiove- 
mont chnuROH on RF-SA aircuifl Naval 
Air SysleiTiB Command. N()G019-68-C” 
0130, 

18— Ruyllicon Co., Portsmouth, R I. $3,592,- 
293. SiibmnrinG Konnr equipment, Naval 
Ship SyalemR Command. N00024-GO~C- 
J2flL 

— Mfiffunvox Co., Foit Wayno, Ind, $2,175,- 
000, CUaRHiiled woik Naval IJloctionIcs 
Syntems Command. N00039-00-C-15GO. 

— Raytheon Co,, LoxluKton, Mubb, $1,255,000, 
RoRoarfh ami development on AN/SPG- 
51 indnr and Are enuLrol ByHlemH foi 
Taitar miHslle. "Wnyland, Muhs. Naval 
Ordniuieo Systems Command, N00017- 
60-C-2818. 

19— Polci'Hon Rulldcrs, Inc,, Sturproon Rav, 
Wifl. $2,106,000, ConRtructlon of five 
motor patrol ffunhonta (PGM). Naval 
Ship SyalomB Command. Nn0O24-0O-C~ 
0288, 

- Speuy Rand Cor|)„ St. Paul, Minn, $1,- 
279,510 Computer componenla, Bpave 
pnrlB and enKlneerlni? Hor vices, Nnvnl 
Ship Systems Command. N00021-09-C-‘ 
1211 

• — Acrnjcl General Corn., Sacramento, Calif, 
81,179,000 Sparrow mlBKllo vookot motora. 
Nava! Aii SyatenriH Command, NOOOIO- 
09-0-0222 

— Daylnu T. Biown, Inc,, Rohomln, Louk 
Talund, N.Y. $1,103,000 (eontraot modlfloa- 
tlon). Prcpvoduetlon and production lot 
sample testinj? of bomb rackH, Naval Air 
Systems Command NOftO 19-0 8-0-0324. 


20— United Aircraft Corp., llnnt Hartford, 
Conn. $0,500,000, Dealffii, development and 
tCBlinfl; of TF30-P-401 ouKlno for F14A. 
Nnvnl Air Systema Command. N00010-00- 
0-0303 


-Rocink Co., Morton, Pn, $32,009,703 (con- 
tract modincation). Structural modifica- 
tion to CH-4Q helicopter landing Koar and 
tail HGPtlonrt. Naval Air SyatemB Com- 
mand NOOfll9-67-C-02B6. 


— Akwn-Dowiicy ConHlriiclion Co., Milwau- 
kee, WIr. $1,030,022. CouBtruction of re- 
cruit barracks. Naval Training Contor, 
Orlando, Fla. Naval FaclUlicB Englneoi- 
ing Command, through th(j SoulhenHt 
DlvlHion, San Diego, Calif, N02473-67- 
0-0575. 

— ^DoWcoso Constmetfon Co., Covina, Gnlif. 
$1,398,488. CouHtrucUon of (list Increment 
of recruit Bcbool at Naval Training Cen- 
ter, San Diego, Calif. Nuvnl li’aclUties 
Engineoring Command through Southeast 
Dlv., Snn Diego. Calif. N02473-68-O-010B. 


21— General Electric Co., Schenectady, N.Y. 
817,073,000. Design and fiirniahing of 
nuclear piopulalon componentH Naval 
Sliip SystemH Command. N00024-'67-C- 
5050. 

— ^Mniiiic Terinhuils Corp., Long Beach, 
Calif $2,803,386 Stevadni'lng aeivlco. 
Naval Construction Rnttallou Centor, Port 
Hueneme, Calif, Naval Purchasing Ofhee, 
Los Angeles, CftUf. N00123-69-D-0228. 

24 — LTV Aciospncc Corp,, Dallufl, Tcxeib. 
$28,161,081 (contimct modification). In- 
coi'poiatUm of impiovcmcnt changGa on 
F-811 ami F-8C aircraft. Nuvnl Air Sys- 
toms Commajul, N00019-68-C-0191. 

— RnytUcnii Co., Lexington, Mass. $2,713,- 
918 (contiact motliftcailou). Sparrow lU 
missile guidnnoe and control gioups. 
Lowell, Mask), Bilslol, Tonn.. Bedford 
Mass and Oxnard, CiiUf, Nava! Air 
Systems Command, N00019-68-C-0225 

— Lu Pointo Industries, Inc., Rockville, 
Conn 81,170,500 AN/URC-32 radio Hots 
and MK447/UUG-32 klt». Naval Elec- 
tiomc Systems Command. N0G039-69-C- 
05 W 

— Jacksonville Sliipynids, Inc., Jackaonvlllo, 
Flu $1,166,131. Overhaul and Impiove- 
mciit of (new (piurterH on USNS Twin 
Falls. Military Sea TiaimiKutatlon Sciv- 
ice, Atlantic. N00(l 33-06-00020. 

2D- “LTV Aeiospnce Coip., Dallas, Texas, $2,- 
898,076 (n.ntnu’t modification). Incorpor- 
ation of improvement (»hanges on RF-HA 
ail craft. Naval Air Systems Command. 
N00()19-C8-C“0130, 

—United All craft Corp., East llartfovd, 
Conn. $2,381,022 Spare parts for TS- 
30P8 and J52P8A/PaA engines. Aviation 
Supply Office, Phlhnlelphin, Pa. N003H3- 
U-6900ftA-AG252 

—North Amcilcan Rockwell Corp., Anaheim, 
Calif. $1,520,063. DoRlgn. manufacture 
and acreptancD tostfng, plus documontu- 
lion and field BorvircB, for Soaich Sot 
Sub-Systems of the Target Dcolgaatoi 
Syslom Naval Purehnslng Odke, Los 
Angeles, Calif Nn0123-69-(L0n07. 

27 — AuHtln-Wrlffht Conslraotlon Co., Okla- 
homa City, Okla. $1,375,000. Rehabllltn- 
tloh of llncholor OffieerH’ QuavterH and 
Mcsh, Marine Couw Air Station, Cherry 
l>oinl, N C. Naval FacIlltleR Englaeorlng 
Command, thiough Atlantic DIvIbIou, Nor- 
folk, Va. N6247n-58-C-0049. 

* — Idles (/onstrnction Co., Inc,, Montgomery, 
Ala. .$1,158,963. AUeratioim to family 
liouslag unliH, Nnval Station, Key West, 
h'la. Nnval Facilltios Eaglnceilng Com- 
Timiul, thiough Stnillioast Division, Ohavles- 
ton, a 0. N024a7-07-0-0130, 

— Rcmcor Inc., 'Wllliamstowii, N.J, $1,074,- 
fiOO. Heads foi 5-lnch spln-Rtablllzod 
rockelR, Ships Parts Conlixd Center, 
Meehan IcHlnirg, Pn N00104-flO-C-()307. 

28 — Collins Radio Coip., Cedar RapldB, lown. 
$3,201,032. Buoy aub-BystemH, teat scls and 
mipport Her vices for Project SECT. Naval 
Ordnance T*ahorfttoiy, Whito Oak, Md. 
N60021-C0-C-012L 

— Spniton Coip,, Jackson, Mich. $3,137,800. 
AN/SRQ-41A HonobuoyH. Naval Air Syfl- 
tcniB Command. NOOOIO-09-C-0405, 

— llciidtx Cot Pm Mlflhnwaka, Ind. $1,325,- 
000. Tftlos missile UIIF tolemolorlng and 
field convorHion icwork kits. Naval Ord- 
nance Systems Command. NOOOU-OO- 
C-0405. 

— SnndciB AssoclateH, Inc., Nashua, N.II. 
$1,223,000, Development and oporation of 
Eip(>clal tadnv Biiniilnlion facilities for test 
and evnhmtlon of ECM nyatemB. Naval 
Air Bystomn Command. NOOOIO-CO-C- 
0329. 

— United All croft Corp., Norwalk, Conn. 
$1,881,289, ComponentH for radar Bye terns 
In A-OA and EA-OA aircraft, Navy 
Aviation Supply Office, Philadelphia, Pn, 
N0ft383-67-AB60O-04r>l. 

— Hughes Aircraft Cn., Fullerton, Calif. 
$2,025,000. Modorni'/ailon of AN/SPS-SB 
Tudjir equlpmoat, Naval Ship SyBlcma 
Command. N00024-09-G-1244. 

— Genet ftl Electric Co., Washington, D.C. 
$1,189,000. Niiclouv machinery propulsion 
components, Fitchburg, Maas, Nnvnl Ship 
Systems Command. N00024-09-C-5417, 

— Sperry Rand Corp., ,St. Paul, Minn. $1,- 
189,310. Design, doveloiimcnl and fnhrlca- 
tlon of pro-producllon model computer 
component for Nuvnl Tactical Data SyB- 
tom. Nnvul Ships System Command. 
K00024-00-0-1245. 
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DEPARTMENT OF THE 
AIR FORCE 

8 — Litton Syfitcms, Woodland Hills, Calif, 
$2,199,900. Gyioacoiic comiionent of the 
inertial navigation eyatem for F-4 an- 
Cl aft. Oklahoma City Air Materiel Aren, 
(AFLG), Tinkei AFB, Okla, FO4G00-68- 
A^0147. 

- — TRW, Inc., Redondo Beach, Calif. $14,- 
000,009. Design of satellites and dia- 
ponsers. Spnee & Missile Syatoma Organi- 
zation, (AFSC), Los Angeles, Calif 

4— Olin Mathiesoii Clicmical Corp., East Alt- 
on, III $1,111,294 Production of engino 
starter cartrldecs niipllcable to B-G7 
aircraft. Marion, III. Ogden Air Materiel 
Area, (AFLC), Hill AFB, Utah F42600*- 

09-02571. 

5 — Hunt Building ftinris, El Paso, To\ $1,- 
409,040. Constinrtlon of 390 family hous- 
ing units at Holloman AFB, N M Hollo- 
man AFB, NM. F29661-60-C-O2G6. 

— RcndiK Corp., Teteihoro, N.J. $1,600,- 
OOO. Procurement of components ap- 
plicable to modification of 13-52 alrciaft 
Oklahoma City Air Materiel Area, (AF- 
LG), Tinker AFB, Okla, F00GO3-69-A- 
0938. 

— Sargent Plcichcr Co., El Monte, Calif 
$1,601,402 {conlinct modification). Pio- 
dnetion of external fuel tanks foi F-6 
aircraft. Aeronautical Systems. Dlv., 
fAFSC), Wrleht-Patterson AFB, Ohio 
F336B7-G7-<>-1339-P006. 

— Melpar, Inc,, Palls Church, Va. $1,002,- 
970, Modification kits for ground com- 
munication efiulpment Oklahoma City Air 
Mnterlel Area, (AFLC), Okla. F09603~ 
6S-A02-G2-SDa2. 

6— Ets-IIakin & Galvan Corp,, San Diego, 
Calif, $1,606,168. Dcfllgn and fabrication 
of a bnro base elcctricnl distilbution ays- 
tcm. Aeronnutlcal SysteiriB Div , (AFSC). 
Wrfght-Patterson AFB, Ohio. F33667- 
69-00784. 

7 — General Electric, Cincinnati, Ohio, $61,- 
841,600. Production of J-70 turbojet en- 
gines foi F-4E nircraft. Even dale, Ohio. 
Aeronautical Systems Dlv., (AFSC), 
Wrlght-Patt^raon AFB, Ohio F88667- 
68-C-1282-P002. 

— PWB Corp., Cltntonvllle, WIs. $4,114,- 
663. Production of 24 fire fighting trucks, 
Warner RoblnB Air Materiel Area, (AP- 
LC) , Robins AFB, Ga. F09603-69-C- 
0074. 

10 — General Motors, Goletn, Calif. $1,226,000. 
Research In hypervolocity speed range. 
Spnee & Missile Syatems Organization, 
(AFSC), Loa Angeles, Calif. F04701-69- 
C-0126 PZOL 

— Burraughs Corp., Pooll, Pa. $1,060,689. 
Production of modlflcntion kits for tele- 
type equipment. Blectronlo Systems Dlv,, 
(APSO), L. G, Hanacom Field, Mass. 
FIfl628-6d-O-0224. 

12 — Pioneer Parachute Co„ Manchester, Conn, 
$1,204,820, Production of drag parachute 
assemblies for mid-atr retrieval systems, 
Sacramento Air Materiel Aren, (AFLC), 
McGlellnn AFB, Calif, F04606-60-C- 
0608. 

— North American Rockwell Corp,, Colum- 
bus, Ohio, $7,009,090. Guided bomb kits, 
spare parla and nerospuce ground equip- 
ment and data. Aeronautical Systems 
Division (APSC), Wrlght-P alters on AFB, 
Ohio. FSB 857^69^0-0400. 

ia--Goodyear Aerospace Corp,. Akron, Ohio, 
$2,994,660. Design, fabrication and testing 
of personnel Bnelters, Aeronautical Sys- 
teiTiB Division, (AFSC). F3a667-69-C- 
077^. 

14 — United Aircraft Corp., Hartford, Conn. 
$1,082,878. Component parts for J--57 air- 
ernit engines, San Antonio Air Materiel 


Area (AFLC). Kelly AFB, Tex. N883~ 
GOOOA SA 69-1221. 

^Oshkosh Truck Corp., Oshkosh, WIs. $1,- 
692,446 112 snow icmoval vehicles Wnr- 
nei Robins Air Materiel Aren (AFLC), 
Robins AFB, Ga. F09603-69-D-0002- 
0002. 

— Cullman Mctalcrnft Inc.» Cullman, Ain, 
$3,397,244. Pioduction of bomb compon- 
ents Armament Development and Test 
Center, (AFSC), Eglin AFB. Fin. 
F08G36-69-C-0932. 

—Camden Mfg. Co. Division of Datesvlllc 
Mfg. Co, Camden, Aik. $3,456,000 Bomb 
components, Ai moment Development and 
test Centei, (AFSC). F0fi635-69-C-" 
0933. 

^Litton Iiidusliics, Inc., San Carlos, Calif, 
$1,056,000. Pioduction of electron tubea 
Wnrnoi Robins AMA, (AFLC) F09603- 
60-C-3176. 

— Hctisel-Pliclps Consti action Co,, and 
lIcnael-Tointoii Constructors, Inc., Gice- 
ley. Col $1,879,000 Construction of muni- 
tions handling and storage building 
Gland Forks AFB, N.D Aimv Corps of 
Engineei Ballistic Missile C^nstnictloii 
Ortlce, Los Angelos, Calif. DACA 13-60- 
C-0005 

17~inM, Washington, D.C $1 768,402. Sne- 
cinl test equipment for Minulenmn IIT 
guulnncc and contiol systems San Jese, 
Calif Space and Missile Systems Oign- 
nization, Los Angeles, Calif. F04701-6fl- 
C-0130, 

10 — Honeywell, Inc., St Peteisbuig, Fla. 
$5,200,000 Pioduction of electionlc equip- 
ment applicable to Mlniiteman. Space 
and Missile Systems Organization, (AF- 
SC). Los Angeles, CuBf. F04701-C3-C- 
0187 

— REDM Corp., Wayne, N J. $1,662,873 
Pioduction of components for goncinl 
pur nose bomba Ogden Ah Materiel Area, 
(AFLC), Hill AFB, Utah F42600-a9- 
C-2086 

— Continental Aviniion and Engineering 
Corp,, Detroit, Mich $1,011,674. Field 
service tests and maintenance suppoii; foi 
J-69 scilcs engines. Aeionnutical Systems 
Division (AFSC) Wright-Patterflon AFB, 
Ohio. F33657-69-C-0449 

20 — United Technology Center, Sunnyvale, 
Calif. Deflnlziitlon of piovlously awardCKl 
letter contract. $46,036,000 previously 
awaided (no money awaidcd on this 
date). Development of seven -segment solid 
rocket motois for Titan HIM Manned 
Orbiting Laboiatorv (MOL) launch vehi- 
cles, Manned Oibitlng Laboiatory, Sys- 
tems Oflicc, (AFSC), Los Angeles, Calif. 
AF 04/096/-1022. 

21— McDonnell Douglas Corp., St. Louis, Mo. 
$1,651,600, Modification of P-4C nirciaft, 
Robertson, Mo, Ogden Air Materiel Aiea, 
(AFLC). HIH AFB, Utah. F34601-68-A- 
2910, 

24 — Continental Aviation and Engineering 
Corp., Detroit, Mich. $2,000,000. YJ-60- 
T-400 engines Aeronautical Systems Di- 
vision (AFSC), Wright-Pattoi'son AFB, 
Ohio. F3a667-60-C-0828. 

27— 1 BM Corp,, Owego, N.Y, $7,000,000, Man- 
ufacture of components for impioved 
B-52 bomb navigational system. Warner 
Robins Air Materiel Area (AFLC), Rob- 
ins AFB, Ga F09603-69-C-3096. 

—TRW, Inc,, Redondo Bench, Cal if. $2,102,- 
400 Minuteman opeintlonal targeting 
verification and validation progiam. Space 
and Missile Systems Organization, (AP- 
SC), Los Angeles, Calif. F04701-00-0- 
0121. 

— Itck Corp,, Palo Alto, Calif, $1,289,000. 
Radar homing and warning Bystems for 
various nircraft, Sunnyvale, Calif. Warner 
Robins Air Materiel Area (AFLC), 
Robins APB, Ga, F04 606-69- A-0 141. 

28 — Avco Corp., Stratford, Conn. $5,367,690. 
Protiuctlon of ballistic missile penetration 
aids Space and Missile Systems Organi- 
zation, AFSC, Los Angeles, Calif. F04701- 
6S-CM)039. 

— Boeing Co., WIchItn, Kansas, $7,200,000. 
Development of electrical optical viewing 
system for B-62. Oklahoma City Air 
Materiel Area, AFLC, Tinker AFB, Okla. 
F84601-09-C-2487, 

—Goodyear Tire and Rubber Co*, Akron, 
Ohio, $1,200,069. Production of coUapsiblo 
fuel tanks with 60,000 gallon capacity. 
Litchfield Park, Arlz. San Antonio Air 
Materiel Area- AFLC, Kelly AFB, Texas. 
F41 608-69-0-^186. 


Army Studies New Cargo 
Air-Drop System 

A parawing: system for silent m\ 
accurate air-drop of supplioa, hm 
as far as 12 miles away and 20,000 
feet above the drop zone, is lining 
studied by mobility planners of Ihc 
U. S. Army Combat Dovelopmontq 
Command (GDC), Fort Bclvoir, Va, 

Under consideration for Army-wlds 
adoption, the parawing: can be tip. 
ployed from current military cmyi 
aiz'craft. It is designed to oporMc 
when combat conditions refill ire in ill* 
lavy aircraft to keep well out ol 
enemy sight and hearing'. TIiIh 
livery method may be used also whm 
teri'ain makes conventional air-droj: 
procedures difTicult. After oj cell or 
from aircraft, a radio control uni! 
g'uide.s the parawing and payload (c 
^'homc in” to a selected inijiact \\nh\ 
on the ground. If required, the (ligtl 
path can be changed during; doHronl 
by an operator on the groimd. 

Fifteen of the sleeralilo gliders hnvi 
been produced for the Army Aviatioc 
Materiel Laboratories, Fori KiihUs 
V a. Mobility experts have iileuliflf/ 
the user's requirements, iiorfonnaurt* 
cliarac tori sties, and are closely niojil 
to ring: development of the conirolh! 
air-drop system. 

The system's radio control unit vvn* 
developed by Ryan Aeronaut L<'al (V 
Goodyear Aei’o space developed llu 
parawing* which is now undorj<«iin)i 
engineer testing. 


Cooling Unit 
Type Classified 
for Production 

An 18,000 BTU/Hr lniil« 
mounted air conditioner, designed U 
cool complex mobile electronic sy» 
terns in combat conditions, ban hen 
type classified by the Army fo 
limited production. 

Developed by the U. S. Airn] 
Mobility Equipment Research nm 
Development Center, Port Jlelvoii 
Va,, it employs such Military Slond 
ard items as the 18,000 RTIJ/Ii 
multi-pack air conditioner and thn 
KW gasoline engine driven goiieral^ 
mounted on a %-ton trailer, The ai 
conditioner uses Refrigerant-12 nfi 
coolant. 


2 


May m 







itrollc’il louvroH diroot air into and out of toni ncctiou of cxporln 
tinmol at Arnold KuKinoerinff Dovolopmont Center. 


Tries 
CIS in 

Wind Tunnel 


Navy Tests 
New Lightweight 
5-Inch Gun 


[)r(‘o Synlt'iUH CoinniaiuVn 
ninoerinp. I)e‘voloj)m(‘nl 
dionta, 'rrnn., in oomluol* 
tliat niuy load to hikuIII- 
iMuonln in wind lunnoln 
orlirul and Hhort tnkooR’ 
V/H'fOIO aiirrufL 
wind tinin(‘l tlaai/^n oon- 
ian Idinddikn louvroH 
ronvi'iiLionul wmooth or 
/alia in Iho loat H(»rUon, 
are rontndlod hy a com- 
i manipiilaloH thorn to 
ir ihroMK^' tho tost aoc- 
( an air /(ow pat t aim liko 
ift onginca of u V/HTOL 

lid and porfovatod wall 
downwuwh from tho lift 
dl(M!tod from tho walla to 
I’orlnding' valid aimulation 
ghl CUV iron m on tB. Work 
‘d at delormining if tho 
matching” ia accurate 
warrant incorporation of 
*0 operational wind tun- 

mt of the louvrcd-wall 
(Urocted after a compu- 
alysifl of the complex air- 
tod by V/STOL craft. 


'J'ho Navy Iuih HiU'COHHfully com- 
plotrd initial nhipboard IohIh of the 
light (‘hi mhkcalilxM’ automatic gun 
over conatructed Ity the United 
iSlaloH, 

Tho gain to bo inatallod on moat of 
Urn Navy’a now wuvahipa, ih being 
ovaliuitod on tho ordnance teal ahip 
UMS Norton Mound, Known a a the 
Marie 45, tho now rapid-ilro 5-1 nch 
5 4 -call her weapon re/locta Iho Navy 'a 
ronowtal omjduiaia on improved con- 
vtmllonul ordnance to moot proHont 
and future nnoda. 

Under devolopmoni since 10G4, the 
Mark 45 woigha only ono-thlrd aa 
much aa proBcni 5-inch 54-calibor 
guim and nooda of a crew of only 0 
men, compared to the 16 currently I’o- 
quived, 

The gun*a unusual lightness — less 
than 50,000 pounds — atoms from 
simplicity of design in the gun 
mount^a silhouette ami operating 
parts, and the use of aluminum and 
special lightweight steel in the gun's 
oonstrncUon, 

A unique feature of tho Mark 45 
is that the gun crew need not enter 
tho gun mount. The gun can bo 


loaded, controlled and tired from re- 
mote positiona below decks, 

Developed l>y iho Navy's Ordnance 
System Command, tho Mark 45's auto- 
mated charact eristics reflect iho pres- 
ence of numerous solid ainto circuits, 
A remote conii'ol light panel provides 
a coniinuoufl display of tho status of 
tho gun's various components, 
Porfoi'mance of tho Mark 45 has 
exceeded expectation a throughout tho 
gun's development. Firing tests to 
dale have demonstrated a high degree 
of accuracy and reliability. 

Tho Mark 45 can fire 20 projectiles 
per minute at air and surface targets 
more than 10 miles away, 'Uto gun 
was designed to aceom modulo all exist- 
ing typos of 5-inch 54-caliber am- 
munition, a a well a a tho long-range 
rockot-ussisled projectiles just de- 
veloped by iho Navy. 

Delivery of tho guns to the Fleet 
will begin next year or early 1071, 


F--15 Logistic 
Management to 
Warner-Robins AMA 

Kosponsibilily for logistic mnnage- 
jnent of the now F-15 advanced 
iaclical flghter has boon assigned to 
the Air Force Logiatics Command's 
Warnor Kohins Air Material Area, 
UtthiuH AFb, <}a, Tho assignment will 
indudo item inanagemoni and spe- 
cialized repair activity. 

Immediate impact of tho assign- 
ment is not expected to bo great, hut 
it is being made at this time to assure 
Unit all support funcUons are oxploit- 
cmI during tho design and development 
phascH of the aircraft's systoms. 


Tho Defenne induHry UulMlft 
mailing lj«)t pircimrcd by coin-> 

' pnlor* When requ eating a change 
in addreaa or atoppiitg u aub- 
Horlptlon, readern muBt aond the 
I mailing label from the bock 
: cover olf the Wftbout 

I thio tabeli cbantjtce cannot be 
t madCi bo not oTter or deface 
the lobeb Allow (wo montha for 
i chonge of uddreooi and 

I labela ehould be boiU to (he 
} Editor^ Defenae Induetry BuU 
[ tetfii, O^BD (t^iblk AWfo). . 
I Tbe Pentagon Washington) 

20a01r 



OFFICE OF THE SECRETARY OF DEFENSE 
Defense Industry Bulletin OASD(PA) 
Washington, D. C. 20301 

Official Businaao 


POSTAGE AND FEES PAID 
Office of Secretary of Dofenio 


When requesting address change, send this mailing label. Do not alter or deface. 


Air Force Works on Miniature 
Pilot TV Target Display 

A combination of a remotely controlled TV camera and display 
screen, which will allow a pilot to more easily detect and strike 
targets on the ground, is being developed in a joint Air li’orce- 
Navy program. 

Development of the electro-optical device, called an airborne 
helmet-mounted display, is being managed by the Air Foi’ce 
Systems Command’s A^nspace^Medical Research Laboratories, 
Wright-Patterson A FR^tlPolE LIBR ARY 

The display screei , coiuded to a televisidi^ camera mounted on 
the aircraft, will eiif ble tlrennlot Q) tilSS^eyoiid aircraft structures 
that otherwise obsc ire his vision. Electron c sensors, developed 
by Honeywell, Inc., MinQpiplw'd'jtoHj5iar6‘muilt into the side of 
the helmet to move the camera in the slinie direction the pilot is 
looking. 

The helmet-mounted display projects a half-dollar size viewing 
screen 18 inches in front of the inlet’s right or left eye, depending 
on which side of the helmet the display is mounted. The screen 
image is then magnified through optics in the device. 

The pilot is not required to adjust his vision between the cockpit 
display and the outside world, because he sees the image at the 
same depth of field as if he were looking outside the airci’aft. 

The display also shows air speed, altitude and other information, 
making it unnecessary for the pilot to take his eyes off target to 
check the instruments. The large screen display permits the image 
to be presented at a scale which aids target identification, location 
and acquisition. It also jirevents interference from bright sunlight 
and is designed to “see” even when the pilot cannot. 

Built by Hughes Aircraft Co., Culver City, Calif., the one-pound 
display consists of a one-inch cathode ray tube, projection optics 
and connecting electrical cables. The unit can be detached by the 
pilot in case of emergency. 

Initial tests are being conducted by the {Aerospace Medical 
Research Laboratories. 


AF Logistics Command 
Realigns Jet 
Engine Management 

The Air Force Logistic Com- 
mand is realigning jet engine 
management respoiisibilitie.s be- 
tween two of its air niatwicl 
areas. 

The shift is between Okla- 
homa City Air Materiel Arcs 
(OCAMA). Tinker AFH, Olda„ 
and San Antonio Air Materiel 
Area (SAAMA), Kelly AFH 
Tex. 

The switch was made, accord- 
ing to the Air Force Logisliw 
Command, to be more responsive 
to customer requirements and U 
obtain better control by joining 
management aaid rejiair activil> 
under the stmio area commander 

Under the shift J-75, J-b? auc 
TF--33 engine management \vil 
be transferred fi’om SAAMA U 
OCAMA. Responsibility for lh< 
T-66, J-SS and gas turbine on 
gines will go from OCAMA t< 
SAAMA. 

These engines power most n 
the Air Force’s first line -air 
craft. The gas turbines are usei 
primarily as ground power imit 
and auxiliaiy aircraft engines. 

The transfer is to bo com 
pleted by June SO, 1969. 


ftU.S. GOVERNMENT PRINTING OFFICE ; 1000 WO-WJM 


1 ' lA 

' V !•' i' 1’ i‘ I'isN N <•' !' 




.1 ^*/y 

1 1 

lJ,l\ 


W\ .■§ 






Juno 1969 



i 


• I 




Vol. S No. 6 


June 1969 


ISTRY 




Published by Department of Defense 

nON. MELVIN R. LAIRD 
SECRETARY OF DEFENSE 

DANIEL Z. HENKIN 

ACTING ASSISTANT SECRETARY OF 
DEFENSE (PURLIC AFFAIRS) 

COL. GEORGE F. HAMEL, USA 

DIRECTOR FOR COJIMUNITY RELATIONS 

COL, JAMES 11. TITSWORTII JR., USAF 
CHIEF, PROJECTS DIVISION 


EDITOR 

LT. COL. MATTHEW W, IRVIN, USA 

EXECUTIVE EDITOR 

MRS. CECILIA POLLOK McCORMICK 

ASSOCIATE EDITOR 

CAFP. FRANK W. KAFER, USAF 

ART DIRECTOR 

MR. JOHN E. FAGAN 

EDITORIAL A.S,SISTANT 
CHARLES n. WITTMAN, .102 

BUSINESS RELATIONS CONSULTANT 
MR. RICK LA FALCE 



FEATURES 


Effective Logistic Support— Key to Air Forco 
Operational Readiness 

General Jack G. Merrill, USA]'’ 

Some Observations on Integrated Logistic 
Support in the Air Force 

Lieutenant Colonel Edward G. Sperry, V.s.M' 

Flexibility in Management of Research rind 
Development 

James W. Grodsky 

Crew Chiefs Upgrade System Support 

Major General Fred J. Ascani, USA I'' 

Defense PPBS— A 1969 Overview 

Commander Steven Lazar u.s, USN 

Management of Research and Devolopmctrf 
in an Air Force Laboratory 

Colonel George A. Zahn, USAF 

Ground Electronics Engineering Installation 
Agency-Managing the Air Force's Ground 
Electronics Program 

Brigadier General Franklin A. NiclioFi, I ' ! \ a 


The Defense hulmtry Bulletin 1.1 publiBhed 
inonlhly Iiy the Ollice of the Assistant Secretai'y of 
Defense (Public Affairs). Use of funds for printing 
this publication is approved by the Director, Bureau 
of tlio Budget. 

The Bullotin serves as a means of communication 
between tlia Department of Defense, its authorized 
agoneic.i, defense contractors and other business in- 
terests, It provhles guidance to industry concerning 
official DOD policies, programs and projects and 
.seeks to stimulate thought on the part of the De- 
fense-Induslry team in solving problems allied to 
the defense effort. 

Suggr.itions from industry representatives con- 
cerning possible topics for future issues are wel- 
comed and should be forwarded to the Editor at the 
address shown below. 

The Bulletin is distributed free of charge to 
qualified representatives of industry and of the 
Departments of Defense, Army, Navy, and Air 
Force. Subscription ref|uest.i should be submitted on 
company letterhead stationery, must indicate the 
position title of the requestor and be addressed to 
the Editor, Defen.ie Industry Bulletin, OASD (PA), 
Pentagon, Washlngrton, D. C. 20301. 

Contents of this magazine may be freely re- 
printed. Mention of the source wiU be appreciated. 


DEPARTMENTS 

From the Speaker's Rostrum -- 

Meetings and Symposia • 

About People — — 

Defense Procurement — - 



Matoriel inftvuiiM Ut j c " 
jet a^o on a iinniu 
the advent <1!* I lie I 
freighter Hh(n\n on f’ 
cover. World-wide c. 

materiel ia juhI one «»! r ^ 
tioiis of the Air 
Command^ wIioHe 
featured in IUIh 






General Jack G. Menoll, USAF 



K ocpimi Uio Air li'orcr'ii woiipoii 
Myiilfinii at (^oiiulanl nuidiiu^aa 
iuiy\vla‘H‘ in Iln‘ worM in Uic* min 
■dun ol‘ till* Air Knm* r^niusilii-n 
('(niiiimiKi (Al'MiO). 'I'liia nuannni 
whirh ia roualaiilly I’rnwini’ la ni’Av 
nin\ roin|il<‘'c[ty nuiat iin utaann- 
|i|j‘ihr<l at Ihr inwrnt jaamihlo «'oni 
to Iho Uixpayta’, hi cnrrylnK ‘ail ita 
roapnaailiilily, AI'MjO wch’Uh rloiaOy 
with the Air <nii'rn1 innal rnni 

itiunda Id naaurc' llH‘y luiv<* tiu’ IdHiH" 
tics nri’ih'cl id lu'cp liirir aiiTrafl, 
iniMniloH aitcl auppart dipil[}inoiil vim- 
stuatly ul top ('lUriniicy. 

Tlu‘ four main m'liviticai of AI''h(5 
nrvi prot'iirdim'ni, anpply, dopol- iniiiii' 
ii'imru'd and trunaportution: 

» Prmiiroau'nt ia tlm poi'Uon oC 

tile pioriMiH coin'i'nnMl with 

l»nyiii^> *dpurn ilaina, apura parta, uaro- 
impart* iMpiipmimt and r<dai(Ml 

itimiH, ^nahuliiip ratiuiiTinouta for 
nuiliU(‘(ftui('(s modilicalion and if‘(dinh 
ful Hrrfecra. 

• SiHldy la tha niudaua of lotyin- 
lira, S|jJiply miumaamont toHinlcjUoa 
iira ta^or(Hl to At Uio nulura of 

ljroupa”^(d lii iho Air Konai 


invimtory. An iniptolant supply funr 
tioii lb t)u» ratalopjn}^ of soma I 7 
mi Maui ilams tisad liy Ilia Air l''on'a, 
Dali'nnininy, tlia quantity of itiuns M‘- 
(|ujrtMl lo supporl I la* Air Kitn'a also 
is a su[)[dy lunatani, 't'liis dciaitnin 
in)^ of lus'dsj or aonipuliiiy, An K<naa 
raquirrsnants, has oftan Iss-a calltMi 
lha “lasu'L of lopjrtlias/^ 

9 Mainlaiuuira aaaiuiiits for tin- 
worK of lOOfOPd parsons, alioul half 
of whom aro o(Vl>nsa roidrnat par- 
soiina], who sai^ t(» i( that a([Uip 
niisU jiarforms its intandial fniudhuL 
Information is aonstaiilly <*nllactad to 
iinprov4‘ oparnhoiis and raduac' <’ 0 !ds» 
TUv hasia pldlosophy is to mininii/(* 
Ilia mssl for mahiii'uaia't* ihronph 
improvad ralitdiilily, and to proviiia 
top pi'rformanaa at lha li'ast aosl. 

9 'rraiiHportation is lasjionsihla for 
world-wida niovainanl of Air Foiti» 
tnularial. 1'his inaludan slomt*a, wara 
housing;* pi'asarvnlion and tMU’KuKtin', 
of Air l'’orai* prop<u'ty, maiiar^amaiit 
of mat(M'ials liandlinp ispiipmaiit, luui 
oporution of tlia hoKi»lira Ah'lifl Hys- 
ta?n (hOdAIU) whiah providaw air 
lift Huppori to Air Foira lamas ia 
tlia contimmtal tjnitad Slntan, 


Orgmiizcttion and 
Op(?icilion Punctions 

(loinmaiid haaih[iiai tars of 
IS loaati'd at Wi’i)* Id- Pallarsoh AKH, 
Ohio. Tha lap, iiidiisl rial-l vpa lopja^ 
lha raat<‘is ulin-h <’an'y out most, 
of tin' 4‘iHonianil'a nparalioiial funa 
(hnis arc^ hnown ns jiir mnli'rh't araas 
tAMAs). 1‘h(‘rc arc* fiva of I ham 
all III the ( hiiti'd SUiti's. 

Itapira lhc‘ ]ah‘ IDfdls, Ah'hO 
dajiandail cjii its I I.S.-l lasc’d inslalta- 
licMis am) u srdaatad mtmbar of ovar 
sisio dapots to prnvida sn]>p0) t \t> 
widaly daployail An Korea units, 'I'lila 
nupuiad laiiKtiiy pi jialuias. si ridcdiinp, 
fi’om niamifaat Ul ars llirotip,li AI^’LC's 
stat4‘sida iiistullat ions to tluMuarsmia 
di'pols ami, jiiially, Lo Ilu» oiiaiaticinal 
units. 

Within tha last (h*aadi‘ has 

raflriad its lopistias rouaapt as v^vU 
ns Its iqiiualions. 'Pha Air Korea tiDilay 
is pfstiiMi for lastaiit rataliatioii. |j 
nuuil Im* pn'parc’d lo sti'ilu* daaibiva 
Idows \\llli what is already on hnnd 
if liostildias iM'jvin. 'J'ha Inpistirs aon 
ra]il today is <lira(’t .suppoit. 'rhu 
tlay of austly Hloi’kinlinp; in vuliU'Tablo 
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ovei'scas depots has ended. Direct sup- 
port means high-speed movement 
from the United States of priority 
and high-value materials. It requires 
almost instantaneous communications 
and electronic data ])rocessing. To- 
day an Air Force activity loqui&i- 
tions and receives directly from AF- 
LC's AM As whatever Air Force items 
it needs, regardless of its location 
in the world. 

Every weapon system in the Air 
Force inventory — and there are more 
than 800 ty])es — ^lias a ^‘home” AM A, 
Each AM A has responsibility for the 
world-wide logistics management of 
the weapon systems assigned to it 
for which it provides a system man- 
ager, San Antonio AM A in Texas, 
for example, provides the system 
manager for the giant C-5A trans- 
port, This means that whenever the 
C'(5A will need a replacement part — 
no matter in what part of the world 
— ^the organizational unit will call 
upon San Antonio and get immediate 
service by cargo aircraft delivery, 
Tf in need of major repair or over- 
haul, the C-5A will he flown to San 
Antoni o*s maintenance shops, Ogden 
AM A in Utah has the same respon- 
sibilities for the Minuteman missile, 
while Waiiier Eohins AM A in Geor- 
gia is the logistics home for the 
C-141 and many other cargo aircraft. 

The key operational activities in 
the AFLC organizational struelure 
and their responsibilities are: 

« Oklahoma City AMA (OCAMA), 
Tinker AFI3, Olila., manages re- 
pairs and furnislies spai’c parts for 
the B~52, IM7, C/KC-185 and cer- 
tain other aircraft, as well as a 
number of aircraft engines and air- 
borne Jnissiles. OCAMA also provides 
a system manager for a number 
of ground eommunications-electronics 
systems, 

» Ogden AMA (OOAMA), Hill 
AFB, Utah, takes logistics care of 
the Titan IT, Titan III, and the solid- 
fueled Minuteman missiles. It per- 
forms logistic management of the ver- 
satile P-*4 aircraft and the F-101 
Voodoo supersonic fighter, Ogden 
AMA also manages the logistics of 
the Air Force air munitions program, 

• Sail Antonio AMA (SAAMA), 
Kelly AFB, Tex., manages 63 per- 
cent of the Air Force^s total engine 
inventory, comprising nearly 40,000 
separate engines, Its aircraft respon- 
sibilities include the P-102 and F-106 
fighter-interceptoi’s, the supersonic B- 
58 Hustler homber, and the C-6A, 


now in the flight- test stage. SAAMA 
also manages logistic support of Air 
Force reentry vehicles, 

® Sacramento AMA (SMAMA), 
McClellan AFB, Calif., manages the 
logistics support for all Air Force 
satellites and satellite tracking sys- 
tems. In addition, it is responsible 
for the new P-lllA variable- sweep 
wing fighter, as well as the F-lOO, 
F-104, F-105, F-84, F-86, T-28, A-1, 
T-G and EC-121 aircraft, and is also 
the repair activity on the F-IOG 
fighter-interceptor. The Air Forceps 
ground power generator program is 
SMAMA’s responsibility, ,as is sys- 
tems support for SAGE and BMEWS 
equipment. 

0 Warner Robins AMA (WRA- 
MA), Robins AFll, Ga,, has respon- 
sibility for logistics management of 
most of the Air Forceps transport 
aii’craft. Included are the C-140 and 
C-141 jet transports, C-130 and C~ 
133 turboprop transports, and the 
C-4G, C/AC-47. C-118, C-U9, C- 
123 and G-124. WRAMA has similar 
responsibilities for the B-67, B-G6, 
eight types of utility aircraft, 13 
types of helicopters, and the X-142 
and X-19 experimental VTOL air- 
craft, as well as the Mace missile 
and the Firebec target drone. Other 
responsibilities include bomb, naviga- 
tion and fire control systems, air- 
borne communications equipment, ve- 
hicles and components, and a number 
of other equipment classes, 

o The Ground Electronics Engi- 
neering Installation Agency (GKE- 
lA), heudqunrtored at GrifTiss AFB, 
N.Y„ provides single-point manage- 
ment for the engineering, installation 
and maintenance of Air Force ground 
communication-electronic equipment, 
including radio, radar, teletype and 
telephone systems, About 12,000 peo- 
ple, mostly military, make up 14 
squadrons operating in five regions 
located throughout the world, 

« The Aerospace Guidance and 
Metrology Center (AGMC), located 
at Newark AFS, Ohio, is the single 
point within the Air Force for the 
i'epair and calibration of inertial gui- 
dance systems. The center provides 
direct support to the Minuteman and 
Titan missile systems, The naviga- 
tional system suppoi’t for the P-4 air- 
craft is also provided by AGMC. 

« The DOD Military Aircraft Stor- 
age and Disposition Center, Davis- 
Moiithan AFB, Ariz., is under the 
executive direction of AFLC. The cen- 


ter stores, reclaims and rcdistrilmtcs 
inactive aircraft for all three 
tary Service.^. 

o The Advanced Logistics SyfileiTT! ^ 
Center (ALSC), Wright* Patterson 
AFB, Ohio, is charged with develop- 
ing a “21 si Century Logistics Sya- 
tern,” and implementing it in the 
early 1970s. Using tliird generation 
comi)uters, advanced communications, 
and new techniques in the mm i age- 
men t sciences, ALSC i.s expected ic- 
produce now concepts am! procoduri:: 
in Air Force logistics, 

© Air Procurement Region, Euro- 
pean (APRE) and Air Proem cm eiil 
Region, Far East (APRFE) are 
overseas extensions of AFLC to ac^ j 
complish offshore logistics procure- 
ment in their respective areas. TJu-j' 
are primarily concerned with moctifi- 
catlon/inspection and repair as neces- 
sary (IRAN) jirocuremcnis, as well 
as contractor crash and battle damage 
rcpair.s in the overseas theaters. 

In addition to the foregoing or- 
ganizations, AFLC is in the process 
of establishing a new organization 
to be known as the Air Force Con- 
tract Maintenance Center. The center 



General Jack G, Morrell, USAF, 
is Commander of the Air Force 
Logistics Command, with ro'fepoii- 
sibility for keeping Air Force 
weapon systems operntlonoTly 
!vad>. Pilo! lo ns:iiniii" Ihfft 
coinii uiid. GhmiiiI Mciic'I was 

fl-c of i'k- \ir I'orci*, 

ai'il biUdM ihai -ciM’iI six [)i> 
ifClo*' of Budgil in 5I< lAr- 
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will be responsible for administra- 
tion of contracts at industrial plants 
located primarily in the southeastexm 
United States. The Defense Depart- 
ment assigned contract management 
responsibility for these plants to AF- 
LC because of the predominance of 
Air Force contracts in that area re- 
sulting from logistic support needs. 
Government contracts in the facilities 
include depot- type maintenance on 
Special Air Mission (SAM) aircraft, 
as well us modification and overhaul 
work on about one-fourth of the first- 
line fighter and cargo aircraft in 
the Air Foi'ce operational inventory. 

Headquarters for the center will 
be located at Wright-Paiterson AFB. 
The new center will be staffed by 
militaxy and civilian personnel with 
specialized experience in contract ad- 
ministration, property management, 
production, flight test, and quality 
control. The headquarters staff will 
supeiwise the operations of field de- 
tachments which will perform con- 
tract management functions at vari- 
ous contractor plant sites. The new 
center, to become operational in Sej)- 
tember 19G9, will assume the contract 
management responsibilities formerly 
accomplished by AFLC AM As. 
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Filled with incnT gas, (his elghl-arm plastic bag is used by the AFIX's UKin- 
homa City Air Materiel Area, Tinker Ah'H, Okla., to reiiair titanium jet 
engine inlet guide viuu's. 


Scope of the Logistics Business 

The logistics business is one of 
the most vital, sophisticated, massive, 
and important businesses in the Air 
Force. It touches every as])ecl of 
the Air Force, It involves billions 
of dollars and it has become, since 
World War IT, one of our most com- 
plicated and essential i)rofosHions. 

For example, the financial program 
for AFLC logistics totaled $8.4 bil- 
lion in FY 1968. Approximately 9,- 
000 aircraft were repaired and aboui 
MjOOO engines were overhauled. Com- 
ponent and accessory repair amounted 
to 2.8 million units. More than 16 
million '^retail demands" were re- 
ceived from AFLC customers. This, 
of course, considei'ahly overs im])li Ties 
the millions of actions that are taken 
in the five AMAs and four specialized 
activities of AFLC, but it does give 
a frame of reference as to the scope 
of AFLC^s operation, 

Obviously it is impractical to de- 
scribe everything that AFLC does, 
so this ax'ticle will cover only some 
of the highlights. First, where have 
WQ been and how did we got here 
from there? Then, we will review 
the logistics performance in South- 


east Asia, sonui of tho lesHnns lcarno<l 
there, and how wo ai‘(‘ making use 
of them. Finally, sonn* of our ]fians 
for the futuro will lie discussed. 

Description of wluire we iiave I icon 
needs only tho reiMiUectinn of Work! 
War n and iU story of muss logis- 
tics, We moved sop|ili(*s overseas by 
the hiindrcMls and tlnnisaiuls of tons. 
The more HU]ip|ies we got over there 
the mox’o dinieiilt it became to keep 
track of thoin. We could not even 
count a lot of It. We did not know 
what was in some td' the boxes, Tliut 
is the story — in over-si mjili (led form 
—of what happened. M’liis is the kind 
of logiBiicH the Air Force has been 
striving to gel away from over since 
World War TT. 

At the end of World War II, and 
for a period Lliereafler, we had a 
groat many depots in the United 
States and overHi^as. Wo ris’ognized 
that the malericd in tliose depots 
and in the piptdlne represented a 
potential saviiig.s of g-real nuignitudo, 
if wo could HU]iply overseas units 
from installations in the continontal 
United Slates. Increased airlift ca}>a- 
hility, improved high speed communi- 
cations facilities, and the conversion 
of manual sujiply systems to auto- 


matic data processing ocpiipment 
made it possiblo to begin the phase- 
out of many depots in tlic United 
Stales and overseas in the mid-1950s. 
My the end of tho decade, all over- 
seas depots Imd been clo.sed. 

Kven ill tho United States, a num- 
ber of inslallaiions have been phased 
out and the phase-out of llic Mobile 
AM A reduces AFIX's ojinrallonal ac- 
ivities to five air materiel areas and 
four specialized uctivities. 

During the past 10 years, tho dol- 
lar value of t]ie> operating fioot has 
gradually increased, from $20 billion 
in JOfiH to $01.2 billion in 1968. To- 
day's weajion systems — more eflicienL 
than their predecessors— are also 
much more complex and much more 
costly. This change created tlie need 
for more sopliisticatad spare items 
and test eciuipmeni. 

AUliongh aircraft and missile value 
has increased by 60 percent, the sup- 
liorling spare parts inventory value 
in 1968 was $12.2 billion compared 
to $12.7 billion in 1968. 

Ton years ago there was 64 cents 
in s]mros supporting each dollar’s 
worth of operating aircraft or mis- 
sile. Today, only 89 cents is needed, 
and yet our weapon systems are ready 
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A SAC Ii-ri2» just returned from action in Southeast Asia, is given a routine 
periodic IRAN check at the AFLC^s San Antonio Air Materiel Area, Kelly 
AFB, Tex. 


to perfonn their mission a much 
greater percentage of the time™79 
percent compared with Gf) percent 
10 years ago, 

How has this been achieved? Major 
factors have been improved com muni- 
’alions, improved computer systems 
it the bases and the depots, and 
greater accuracy in inventories and 
n world -wide responsiveness. 

During the same period, as weapon 
systems became more complex, the 
number of line items in inventory 
increased to a high mark of more 
than 2 million items at the start 
of the 19(i0s, Since then, although 
more complex systems have been in- 
trod need into the inventory, a highly 
concentrated effort to purge old items 
has been in effect, resulting in a 
reduction in the number of line items 
to about 1,7 million at the present 
time, 


Early in the lOGOs, the Defense 
Supply Agency (DSA) was created 
to increase efliciency of, and reduce 
the cost of managing, common mili- 
tary supply items and logistic serv- 
ices by eliminating overlapping and 
duplicating organizations, systems 
and procedures of the Military Seiw- 
icos. About 800,000 Air Force com- 
mon items have been iurnod over 
to DSA, leaving the Air Force with 
about 900,000 items for which AFLG 
has sole management responsibility. 
Basically, the Air Force has retained 
for manageniont the complex items, 
the technical items that require spe- 
cialized engineering support to man- 
age. 

Logistic Performance In 
Southeast Asia and 
Lessons Learned 

The best measure of Air Force 


logistic performance in Southeast 
Asia is the fact that our units there 
are flying two or three times their 
normal flying-hour program under 
tough circumstances, and doing H 
successfully. Not-operationally-i'cncly- 
supply rates arc lower tlian ever 
before in the history of the Air Force* 

A point to consider is that AFLC 
has a professional force of logis- 
ticians. The day has long since gone 
when you could lake a new second 
lieutenant, pul him out with the sup- 
ply sergeant and have him leam the 
business in a few weeks. Today^s 
logistic operation is a sophisticated 
and highly specialized business, and 
the people involved must know wimt 
they are doing. 

Despite tlie necessary emphasis on 
Southeast Asia, the logisticians' pix>- 
fessioiialisni has enabled AFLC to 
increase the cfTcctivencss of its sup- 
port for Air Force units world- wide* 
Aircraft, missiles and equipment dur- 
ing this period — ^wherever located — 
have been maintained at the highest 
level of operational readiness. 

Lesson Cue — Maintaining Production 
Base for IMunitions. 

Now some of the logistics lessons 
that have been loarnod in Southeast 
Asia. 

Pir.st, the Air Force, in the early 
1960s, had some problems to solve 
in making the conversion from the 
strategy of massive retaliation to that 
of controlled or selective ro spouse. 
Those j)roblems had not been solved 
when the Southeast Asia buildup oc- 
curred. The problem can best ho Il- 
lustrated by discussing the niunilioiis 
situation. 

At the beginning of openUions in 
Southeast Asia, approximately flOO,- 
000 tons of conventional munitions 
were in storage hut there was a 
very small production l)aRe, Suddenly 
wo found ourselves in a conventional 
war and tilings had to start niovinKt 
including production of munitions* 
Fortunately, the Army and the Navy 
had saved some tooling and it was 
])o,ssil)le to reactivate production 
rather quickly. Production began to 
exceed consumption in the spring and 
Riinimcr of 1960. Inventories got 
pretty low, hut were never actually ex- 
hausted, Some component shortages 
were experienced at indi vidua! baaea, 
such as arming, wires, fins and fuzes* 
Our shortage, technically, was a dis- 
trliiiition shortage, 

At present the production position 
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Automatic haiuUhig and conveyor lines nt the Olclnhoma City Air Materiel 
\rca (OCAMA), Tinker AFB, Okla., nrehoiisoH. OCAMA receives approxi- 
iiintcly 7,000 tons of materiel each month* 


is a comfortable one. Kven so there 
Nverc problems in converting from 
a static system to an active one, 
Pipeline and inventories had to bo 
controlled to permit movement from 
the factory, to the storage point, 
to the shipping point, on board spe- 
cialized ships, and, finally, in South- 
enst Asia. Control was necessary at 
the oflr-loading point, at the base, 
on the iDase to the airplane. A lot 
of lenriung was needed to achieve 
smooth operations. 

Now our problem is to keep an 
active production base in the future. 
That is the first lesson learned. A 
very good reason for maintaining pro- 
duction as close to consumption as 
possible is to prevent excesses in 
munitions after Southeast Asia, 

Lesson Two — Maintaining Production 
Base for Aircraft* 

Lesson number two also concerns 
a production base — for aircraft. 
When the buildup began in South- 
east Asia, there was a very narrow 
production base. As a matter of fact, 


there was only one real production 
line going — the F-4 — and that lino 
was shared with the Navy* Fortunate- 
ly, working with the Navy, the 
Air Force had taken some prepara- 
tory actions with the contractor and 
some of their suppliers to increase 
liroduction, A mobili7ation effort was 
developed which banked the produc- 
tion line with parts to allow the 
production rale to bo increased as 
rapidly as possible. Even with these 
lirecaiitionai'y actions, a period of 
almost a year and a half was needed 
to double our aircraft production, 

From this expex'ience it is evident 
that even with a planned produc- 
tion accelei’ation, the task cannot be 
achieved quickly. Therefore, in order 
to be prepared for conventional con- 
tingency conflicts, larger tactical air 
forces — ^ 1 x 0 th men and aircraft — are 
needed. Then, some attrition, between 
the start of the contingency and the 
time that production of aircraft and 
crews can catch up, could be sus- 
tained. 

Certainly, more aircraft could be 
bought and put in cold storage for 


a contingency* That would be very 
expensive, but it could be done. How- 
ever, there is no way to put crews 
in cold storage, The better solution 
seems to be larger tactical forces, 
Thai is lesson number two. 

Lesson Three — Need To Provide In* 
.stunt Runway Capability. 

The base situation in Southeast 
Asia provided lesson number three. 
At the outset we were confronted 
with some difflculty in moving our 
forces within Vietnam, and such bases 
as Tan Son Nhut, Bien Ho a and 
Da Nang wore crowded. But troop 
movement was accomplished in a rela- 
tively short time and our forces were 
operational in a matter of days after 
arrival. However, the main probleiri 
arose when existing bases got so 
crowded that new ones had to be 
built. It took a year to build now 
bases, such as Cam Balm Bay and 
Tuy Hoa. 

The Air Force, tactically, requires 
a capability to move into not just 
a bare-base situation in a matter 
of hours and operate; actually we 
must bo able to move into a 'bio- 
base*’ situation, where only the real 
estate is available and be able to 
create a base within a matter of 
days. This can be done by making 
full use of our future air logialScs 
capability, 

In this regard, a number of proj- 
ects are being pursued, working with 
all the agencies involved, For exam- 
ple, in conjunction with the Air Foi^o 
Systems Command, vertical slvuc- 
lures are being developed, which are 
lightweight, very durable, and can 
he erected quickly. With the Army, 
work is in progress on airfield pav- 
ing materials that will enable crea- 
tion of a quick runway capability, 
Time will be drastically compressed 
by airlifting and air-dropping the 
equipment required to do the job. 

From the standpoint of logistics, 
these, then, are some of the impor- 
tant lessons we have learned Jn 
Southeast Asia. Solving them was 
not easy, but we did solve them — 
by application of professional mili- 
tary and civilian talent and the ef- 
fective use of data processing ma- 
chinery. 


Plans for the Future 

Looking ahead, there are several 
important things to accomplish. First, 
there is a great need to modemhe 
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our physical plant for the future— 
as far ahead as the 1980a. 

Obviously, it is not a simple mat- 
ter to see that far ahead. For ex- 
ample, we do not know what kind 
of weapons we are goiner to liavc 
then. Experience tells us this much. 
Yet, some of the older weapons may 
still be around. We do know enough, 
however, about the technology of the 
future to predict the kind of physi- 
cal facilities that will be needed. Ac- 
cordingly, a master plan in this area 
is now being developed. This is being 
done centrally, at AFLC headquar- 
ters, with the air materiel areas pro- 
viding their input. 

Improving Logistic Support Respon- 
siveness. 

Probably the most important AFLC 
project for the future is a program 
to improve logistic support respon- 
siveness. Toward this end, the Ad- 
vanced Logistics Systems Center has 
been created at AFLC lioad quarters, 
on a command level equal with the 
air materiel areas, 

The center has the job of devel- 
oping what we think of as a 21st 
Century logistics system — and the re- 
quirement to make this system op- 
erational during the early lOTOs. To 
explain our objective in simplified 
terms, AFLC is a major user of 
computers. Computers now used by 
AFLC are second generation equip- 
ment, however, limiting the flexibility 
needed to improve our logistic man- 
agement. For example, we need im- 
mediate access to storage data and 
real-time processing of transactions, 
Consequently, we are now looking 
toward third generation equipment. 

Fifteen years of experience with 
computers provides the command 
knowledge of some of the diflicul- 
ties involved in using computers to 
do a job, Our plan, in the Advanced 
Logistics Systems Center, is to devel- 
op specifications for, to obtain the 
*Third generations^ computers re- 
quired, and to modernise our logis- 
tics processes. Through communica- 
tions that exist today, and through 
computers that exist at moat of our 
bases throughout the Air Force— 
properly programmed with software 
— we have the ability to develop a 
*^closed loop” logistics system for all 
the items in the Air Force inventory. 

The benefits of a ^closed loop" 
system can be described simply. AP- 


LC will have the capability at the 
item manager level in a depot to 
punch a button and ask for the con- 
dition, status, quantity and location 
of any single item, at any base, 
anywhere in the world. Our goal 
is to get the information on a near 
real-time basis — a delay of not more 
than one-half hour. 

Achievement of this system will 
permit better management of Air 
Force logistics. Losing visibility of 
assets in the AFLC inventory is one 
of the major problems today. As long 
as the depots do not know where 
all assets are, they are just as un- 
available as if they had never been 
bought. 

With immediate access storage and 
real-time processing, the new equip- 
ment will make possilile the mainte- 
nance of logistics data in what could 
be called a unified data bank. It 
will be accessible to Air Force op- 
erating units around the world, as 
well as to AFLC managers. Decisions 
by the weapon support manager, the 
buyer, and the maintenance manager 
will 1)0 based on a current single 
source library of data. Much of the 
current redundancy will be elimi- 
nated. 

In a nutshell, attainment of im- 
proved visibility of assets, and the 
ability to respond more promptly and 
accurately, will better support the 
Air Force at a lower cost in inven- 
tories and operations. 

Improvement of Item Repair Pro- 
gram. 

Another AFLC program, already 
in being, is called AFRAMS (Air 
Force Recoverable Assembly Manage- 
ment System). This program's pur- 
pose is to maintain a "closed loop" 
system on about 77,000 repairable 
tvne assets representing about $5 bil- 
lion worth of spare parts. Through 
this system, reports from all bases, 
world-wide, furnish status changes 
on these items as they occur, This 
permits the item manager to know, 
once ho has the initial inventory, 
the status change of each repairable 
type item, by line item, on a world- 
wide basis. 

With knowledge on where his as- 
sets are, ho knows how many re- 
pai rabies he has, permitting better 
programming of repairs at the depot 
level and control of assets and their 
redistribution from base to base, This 


system is still in the early stages, 
but it represents a definite forward 
step. 

Why do we need a more respon- 
sive system with fewer assets and 
fewer dollar spent? There is always 
an imperative requirement to reduce 
the cost of support of the Air Force. 
Reducing that cost makes possible 
more Air Force research and devel- 
opment and more urgently needed 
modernization for the future. 

Many of our aircraft are getting 
very old. Statistics show that at the 
end of 19C8 about CO percent Air 
Force aircraft were more than nine 
years old. Improvement of the rate 
of modem ization of our forces Us 
a vital concem, and a primary reason 
for seeking ways and means to do 
a better job at less cost. 

Improvement of Reliability of Weap- 
on Systems. 

Another area of concern at AFLC 
is improvement of reliability of the 
now systems being acquired. Our ap- 
proach to reliability is in a quanti- 
tative sense. 

In order to improve older aircraft, 
we have a program called IROS (Im- 
proved Reliability of Operational Sys- 
tems). We are taking an analytical 
approach to the weak links in each 
one of the weapon systems in the 
inventory, and analyzing the deficient 
items with a view toward develop- 
ing a systematic reliability improve- 
ment program. 

We want to find the items that 
are causing flight safety problems, 
those that are causing high main- 
tenance manhours, and high repair 
hours. With an orderly approach in 
detecting those deficiencies, we can 
attain a high order of magnitude 
Improvement of reliability in many 
of the systems and subsystems that 
we have. 

To illustrate, we have a tire on 
one aircraft that has been used for 
some time, Since 1962, through groat 
effort, a contractor working with the 
Air Force has doubled the life of 
that tire, i.e,, from 6 to 10 landings 
before wearout. We do not know what 
the practical top limit is, but wc 
ought to get up to 100 landings on 
those tires before wearout. 

As another example, there has been 
enough improvement in the state of 
iho art in electronics, In recent years, 
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lo give us much greater life in elec- 
tro iiir systeniK, radios, and other gear 
tlmn we are now getting. We arc 
i)oing ]>lagucd with high failure rates 
of oven 25 hours between failures. 
Wo ought to ho getting 2,500 hours 
be two on failures. Much work is being 
done on the systems, that will re- 
main in the inventory, to get these 
failure rates improved. This again 
wilt re dure our sui^iporl cost which 
of course, is essential , More impor- 
tant it will improve the operational 
cainibility of our forces. 

Improving Mobility of Forces in the 
Future, 

To iin]>rove our support in another 
area, we have organized hi AFLC 
a division to work with I lead <ju ar- 
te rs, U.H, Air Force, the Tactical 
Air Command, the Military Airlift 
Command, and the Air Force Sys- 
tem.s Command on the tactical and 
overall mobility of the Air Force, 
This division has the goal of sub- 
st null ally improving the mobility of 
our forces in tlio future, 

A vital factor in improving the 
inoliility of forces is the C-5A and 
what it is going to do for our capa- 
bi lilies. When wo have a full inven- 
tory of these aircraft, we ■will have 
four times the airlift cajiahility that 
we now have. C~5A typo airplanes 
will create a revolution in air logis- 
tics, ami in preparing for it the 
Air Force has a great deal of work 
lo do, 

Another factor is the improvement 
in capability of the Civil Rcaerve 
Air Fleet which will also lie modern- 
izinp: with newer aircraft, such as 
the Hoeing 747 and Airbus type air- 
craft. Tlmt will give us a tremen- 
dous increase in airlift capability in 
any oinevgoncy of the fiiluro. 

As I have said, we must be pre- 
pared for tins kind of evolution in 
air logistics. Wc must also be aware 
of the reason why we should use 
this capability in pGacelime, One of 
the great gains lo ))e achieved will 
be the reduction in airlift cost per- 
Lon-inile, Our costs have heen steadily 
decreasing, with today's direct op- 
erating cost of military airlift at 
less than 10 cents per ton-mile. The 
capability of the C-5A gives evidence 
of a <livect operating cost at about 
4.5 cerits per ton-mile. Obviously, 
when this rate is reached, many more 
items will be eligible for airlift from 


a strictly economic point of view. 
We are studying this now with the 
Army and the Navy to determine 
the additional items that can be air- 
lifted. 

The Air Force ciiiTontly moves 
about 10 percent of its cargo other 
than liquids, such as fuel, petroleum 
and lul)ricants, l)y air. It is likely 
that in the 1970s, we will airlift 
25 to 30 percent just because it is 
the economic thing to do. From the 
standpoint of contingencies, a gi'eatly 
increased capability to move large 
forces quickly can be visualized. 

Great emphasis must be placed on 
research and development planning 
for lliis effort for the future, in 
order to take the utmost advantage 
of our increased airlift capability to 
provide greater mobility for our 
forces, 

AFLC Procurement Policy 

Air Force Logistics Command pro- 
curement transactions currently 
amount to approximately $2.7 billion 
annually. It is difiiciiU for the man 
in the .street to comprehend the mag- 
nitude of defense procurement and 
its impact on American society. The 
Mahon Committee, in a report is- 
sued on July 18, 19C8, commented 
as follows on this subject: 

The magnitude of defense pro- 
curement and logistics activities 
and policies arc such as to directly 
affect every state ami, directly or 
indirectly, the vast majority of the 
American people. In 1967 alone, 
defense prime contract awards 
totaled $‘I4,6 billion and encom- 
passed 15.1 million separate pro- 
curement actions, Inventories of 
vreapons and equipment iu use in 
this same time frame amounted 
to $95.5 billion, . . , 

These staggering sums of public 
money impose a sacred trust and 
re.sponsibility on all of us who han- 
dle thorn , Every administrative device 
we can develop and apply is used 
to assure that the best interests of 
the nation are protected and served. 

The Mahon Committee noted this 
enormous responsibility in its repox't; 

The basic objective of those 
charged with the administration 


of a program of this awesome 
magnitude is lo secure prime qiiab 
ity equipment and Aveapona sys- 
tems at reasonable costs and in 
an efficient manner. The most 
effective way yet deiuonstralccl to 
achieve this obiectivo is through 
timely, compotitivc procureiuent 
, . . maximum effort must be made 
by defense procurement niul con- 
tracting officials to assure the 
acquisition of new systems of de- 
sired quality at fair and reason- 
able prices to the governtnent. 

The objective, so clearly oiiiltned 
in the Mahon report, is the guiding 
principle behind the procurement poli- 
cies of AFLC. Our major ol>jccti\c 
has been, and continues to bo, "pio- 
vide timely support of our opera- 
tional requirements without sacrific- 
ing sound procurement practices and 
goals.” Effective management, both 
on our part and that of our con- 
tractors, is a must. Of course, re- 
gard for the public interest must 
always be our primary coueom; 
nevertheless, we must ahvays assurc^ 
that fair and equitable practices gov- 
eim the buyer- seller relationships 

This article has discussed at groat 
length systems, programs, problems, 
machines, aircraft, and policies, re- 
lating to logistics management in the 
Air Force. The discussion would be 
incomplete without recognizing an iin- 
portnnt single resource Avhich out- 
weighs and overshadows everything 
else. This is people — military and 
civilian, men and women, in Gov- 
ernment and in industry. It la the 
logisticians in the Air Force and 
in industry who solved the problosns 
I have discussed and it is ibeir skill 
that will solve the future problems. 

Someday there will be third gen- 
eration computers and after that a 
fourth generation. The C-5A system, 
the Airbus, and the heavy lift heli- 
copter — and only, the most imagina- 
tive can foresee what is beyond them 
— ^Avill be part and parcel of a vastly 
complex and uniquely different logis- 
tics system from what we have today. 
We must have sophisticated and high- 
ly trained human resources fully pre- 
pared to meet that day. 

Logistics is our lifers blood; with- 
out it we cannot live. It is immensej 
it is complex, and it is vital. 


a 
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Integrated Logistic Support in 



Lieutenant Colonel Id ward 6. Sperry, USAF 


A 81/S tern is a biff black box 
Of which we can*t unlock the lock, 
And all we can find out about 
Is what goes in and what comes ouL 
— Boulding 

W ould you believe that the follow- 
ing quote is an extract from a 
current Air Force approach to inte- 
grated logistic support? 

, , it provides a means for de- 
veloping hardware, facilities, per- 
sonnel and procedural support 
information on a concurrent and 
integrated basis, minimizing over- 
sights in design, optimizing design, 
reliability and minimizing costs. 

. , . procurement of vast quantities 
of hardware which is utimately 
determined to be unnecessary, and 
generating requirements for ex- 
tensive modi fi cation programs can 
he eliminated through implemen- 
tation of this plan , , ** 

Actually, the words were written 
in 1960, They are from the Systems 
Engineering plan for the Minute- 
man missile system.^ This article on 
integrated logistic support (ILS) be- 
gins with mention of systems engi- 
neering because of the absolute 
necessity that logistics and engineer- 
ing disciplines effectively interact. 
Systems engineering and ILS relate 
conceptually as is shown In the DOD 
ILS Planning Guide,* For our pur- 

^ Space Technology LahoratoHes, 
Inc,, 6000,38,118, l^ov, 18, 1069, 
sciiption of the MimUeman System 
Engineering P/an,” 

* ^^Inieg rated Logistics Support 
Planning Guide for DOB Systems 
and Equipment,** OcL 10, 1968, is 
available from the Superintendent of 
Doctmenis, U, S, Gove 7 'nvicnt Print-- 
ly^g Office, Washington, D* C. 20/^02, 
for $3,75, Defense contractor man- 
agers can obtain copies tlmugh their 
cognizant milita^'y eonWaeting offices. 


poses, description of the relationship 
can be even further condensed. Spe- 
cifically, logistic personnel must be 
able to express their needs to the 
systems engineering process which 
must, in turn, be able to define and 
optimize the total system. ILS per- 
sonnel must be participants in the 
process and use the products of sys- 
tems engineering to insure a common 
baseline for logistic elements. Per*- 
haps this is belaboring the obvious, 
but it is essential that ILS not be 
considered as a separate entity 
divorced from the other elements of 
systems management. 

This discussion will develop three 
aspects of ILS. First, we will review 
the environment concerning policies 
and procedures which must exist to 
enable logisticians to express their 
objectives and effectively participate 
in acquisition management. Second, 
we will consider the contributions 
logisticians have to offer. Finally, 
some comments about the logistic 
participant. 

ILS Role in System 
Acquisition, Management 

To paraphrase Archimedes — the lo- 
gistician could move the universe if 
he could find a place to stand. His 
place to stand is the product of basic 
policies and procedures of the Air 
Force, ILS is inherent in the very 
concept of systems management. In 
the case of the Minuteman missile we 
achieved the objectives of ILS. In 
other cases we have not as quickly 
achieved the desired degree of sup- 
port. Therefore, our policies and pro- 
cedures have been under review. 

Headquarters, U.S. Air Force, Air 
Force Logistics Command (AFLC), 
Air Force Systems Command (AF- 
SG), and Air Training Command 
(ATC) have been developing the 
necessary changes. Two significant 
decisions have already been imple- 
mented, First, during the conceptual 


phase, AFLC now makes a provis- 
ional determination of which air 
materiel area will support the weap- 
on system, Second, the initial System 
Px'ogram Office (SPO) cadre now in- 
cludes a deputy system program 
director for logistics. He will carry 
the integrated logistic responsibility 
into contract definition and through 
acquisition, Recently established pro- 
gram offices, such as the Airborne 
Warning and Control System (AW- 
ACS) and P-16, have this arrange- 
ment. 

The P-IB has also been subject to 
a task force for assuring that ILS 
considerations are covered in the 
acquisition contract. Lessons learned 
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from the task force will be applied 
to subsequent systems. Task forces 
will also be used for a missile and 
an electronic system in order to fer- 
ret out peculiarities. 

Staff assessment of ILS implemen- 
tation requirements, experience from 
the task groups for specific systems, 
and experience of the SPO deputies 
for logistics are all being used to 
determine how the Air Force should 
revise its basic regulations and pro- 
cedures to more adquately implement 
ILS. 

Changes are required in regula- 
tions which govern conceptual, con- 
tract definition, and acquisition 
phases. Changes will probably also be 
required in selected functional regu- 
lations pertaining to the various 
logistic elements. As the basic Air 
Force regulations change, reaction 
will be necessary at lower and lower 
echelons. The policy and procedural 
overhaul will, therefore, take some 
time, This may be belter understood 
if we examine the requirements which 
must be met. 

ILS, as delineated in DOD Direc- 
tive 4100,36, requires integration 
with other management subsystems 
that govern hardware design and pro- 
curement as well as logistic support. 
In this context, ILS implementation 
can be likened to a design task 
which is subject to design require- 
ments. Foremost is obviously the 
basic directive which contains the 
definition of ILS, the need for a 
ingle individual responsible for ILS 
nattoi's, and the relationship of ILS 
o system/project management. How- 
ever, design of policies and proce- 
dures to meet DOD Directive 4100.36 
is constrained by other requirements, 
many of which are not normally con- 
sidered as logistic in origin (Figure 
1). As an example, specific considera- 
tion should be given to the following: 

« DOD Instruction 7000.2 which 
clearly expresses the requirement to 
use contractor internal management 
processes, as opposed to imposing 
government procedures, The con- 
tractor processes should be validated 
against criteria to assure their ad- 
equacy, 

• DOD Instruction 7000.6 which 
expresses requirements for control 
over new or revised contractual man- 
agement systems. 

• DOD Instruction 7000.7 which 
expresses requirements for control 
over application of management sys- 
tems to specific programs j whereas 


DOD Directive 6010.23 expresses 
policies requmng flexibility in the 
selection of tailoring of management 
systems for any research and devel- 
opment project (including major sys- 
tem acquisitions). 

0 DOD Directive 6010,14 which 
establishes the framework of system/ 
project management I'equiring a 
single responsible manager for the 
entire system. 

Two other essential ingredients in 
the requirements mix remain to be 
identified. They are the flexibility of 
contract approach, ranging from cost- 
plus-fixed-fee to fixed-price-incentive; 
and the variations in the program 
definition techniques which may be 
exercised. 

At risk of breaking our train of 
thought, the latter warrants addi- 
tional explanation. There is growing 
concern that conti'act definition paper 
analyses are not defining contract re- 
quirements to the point where cost 
schedule and performance commit- 
ments can be realistically confirmed 
between the Air Force and industry. 
There is more and more interest in 
continuing the definition process 
through the initial competition of 
prototypes, Whatever policy and pro- 
cedural changes the logistician cre- 
ates, he must accommodate this 
potential shift. For all its advantages, 
contract definition, using prototype 
competition, will cost more than paper 
analyses. Increased costs may create 
a temptation to restrict the competi- 
tion to consideration of only key per- 
formance parameters. We must as- 
sure that key logistic requirements 
are among these parameters; other- 
wise, we will have come full circle 
and find ourselves, once again, forced 
into the inefficiencies of accommodat- 
ing support requirements through 
engineering changes. 

Considering the variations that 
exist within each of the management 
requirements described in the fore- 
going, it becomes apparent that there 
is no universally applicable way to 
implement ILS. The progi^am director 
and his logistic deputy must be pro- 
vided various means of implementa- 
tion and authority to select those 
appropriate for the specific pi'ogram. 

The Air Force encountered the 
same situation during the develop- 
ment of an approach to systems en- 
gineering management, A long line 
of procedural documents (starting 
with the systems engineering instruc- 
tions for Atlas, Titan and Minute- 


man) finally culminated in Air Force 
Systems Command Manual 376-5. 
The manual describes a rationale nnd 
process for systems engineering 
which is essentially the generalixation 
of processes developed during baUialic 
missile acquisition. Its first applica- 
tion was on the C-6A, a total pack- 
age procurement program. It was 
soon recognized that a procedural 
manual, prescribing definite tech- 
niques, formats and in-process ap- 
provals, was incompatible with the 
C-6A^s total package procuieinent 
concept using a fixed-price-incentive 
conti'act. 

Accordingly, the Air Force has 
been developing a military system 
engineering standard, The standard 
allows contractors to use their indi- 
vidual management techniques, once 
these techniques have been validated 
against prescribed criteria. The 
standard does not replace the engi- 
neering manual. A manual is still re- 
quired, as are handbooks and valida- 
tion techniques. Fortunately, tho ele- 
ments addressed by systems engineer- 
ing are also the elements addressed 
by ILS. Therefore, development of 
ILS processes can capitalize upon the 
several years of effort in developing 
flexible techniques for systems engi- 
neering. Also, the systems engineer- 
ing standard will be the basis of 
technical performance meaauronioiit 
of key contractual logistic parametois. 

The Logistician^s Contribution 

To this point, we have seen that 
the logistic environment is being im- 
proved. Success is partially depend- 
ent upon continued improvements in 
systems engineering management mid 
in steps taken to assure that lo- 
gisticians have flexible techniques 
commensurate with the varied ap- 
proaches available to the developmenl 
community. 

Earlier we paraphrased Archi- 
medes concerning a place for the 
logistician to stand; now let us con- 
sider the lever he will use when the 
scaffold is provided. How does he con- 
tribute, bring leverage to bear? Ito 
must assist in quantifying the logistic 
effects of the design process. Ilia pro- 
cedures must spell out “how'^ to 
quantify logistic effects in dollar 
terms. Yet, the ability to quantify 
projected sujtport requirements so 
that the results of design efforts can 
be evaluated is what is lacking. With- 
out quantification of these effects, 
false credence is given to minimizing 


June 1969 



ILS DESIGN CONSTRAINTS 


POD INSTRUCTION 70QQ.2 POP INSTRUCTION 7000,6 POD INSTRUCTION 7000,7 


POP DIRECTIVE 5010,23 





PROGRAM DEFINITION PROCURIiMfcNT 


OpHons 

Paper Contract Definition 
Test Bod Competitions PlKUt© !♦ 


Cost-Plus - PNod- Fee 
to 

Fixed- Price - Incontivo 


initial development and acquiRition 
costs. 

The inability to properly (lUantify 
logistic oOfccta and establish demon- 
strable contractual goals has resulted 
in adverse support conditions. In sucli 
cases, the uscr.s live with low system 
availability, high repair rates, re- 
training, and multi])le configuraiions. 
The logisticians compensate with 
extra resources for spare parts, re- 
pair labor, and hardware modifica- 
tion programs. The resulting ex- 
penses create unfavorable publicity 
and a generally di Hi cult *^llshbowr' 
management climate. 

The objectives of ILS will not bo 
achieved until the quantitative 
aspects of the complex decision pro- 
cesses are more fully developed, In 
this connection, one recent develop- 
ment by the APLC offers gi'eat po- 
tential. It is a project — called Project 
ABLE — of the Operations Analysis 
Office of Headquarters, Air Force 
Logistics Command, The project is 
being intensively examined in rela- 
tion to potential applications by the 
Deputy Chief of Staff for Operations 


of AFLC headquarters, and is receiv- 
ing formal asseasinoni within the Air 
Force Systems Command, 

Project ABLE is built upon a con- 
cept which is widely voiced, but 
which has heretofore been honored 
more by the breach than the observ- 
ance: that decisions should be baaed 
upon all the consequences which will 
ensue. The project now contains 
specific mathematical formulae for 
measuring all the logistic conse- 
quences, ranging over traditional 
logistic costs (spares, repairs, test 
equipment, etc.) and including also 
such important weapon system char- 
acteristics as availability and depend- 
ability. The composite is quantified in 
a figure of merit called Total Logistic 
Effects. When the project is devel- 
oped to its full potential, it should 
also embrace non-logistic conse- 
quences, including such capability 
variables as range, payload, bombing 
error, etc. 

Since the key variables in these 
logistic formulae will be the result 
of the contractor's success in reliabil- 
ity and maintainability, Project ABLE 


calls for each bidder to make his own 
projection of these total effects. The 
Government treats each such projec- 
tion as a contractual targ(*t — Target 
Logistic Effects (TLE). The TLE is 
considered in conjunction with each 
I )id tier’s targets for development and 
acquisition costs, performance capa- 
bility, and in source selection . 

At prod etc rmined stages in the de- 
velopment and production cycles,- the 
contractor will lie subjected to specific 
demonstration and test requirements. 
When pioccssed through the same 
ABLE formulae as were used for 
targets, the tost results will yield 
new estimates of the ^'iotal conae- 
quences’^ which are culled Measured 
Logistic EITocIr (MLE). A compar- 
ison of commitments (TLE) and 
achievements (MLE) then becomes 
the basis for an incentive program 
in wliich the component parts have 
been so fully integrated tliat no pos- 
sibility of imbalance exists. 

As tlie winning bidder faces a my- 
riad of design deciaiona and main- 
tainability doterminationa, he can con- 
sistently use the MLE formulae as 
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his basis for tradeoffs. His MLE caU 
culatiojis provide the measure of pay- 
off or benefit, against which he can 
consider alternative costs. Cost/effec- 
tive decisions are tlien feasible, If 
the incentive program involves a 
*^carrot and stick combination which 
is suitably sized to reflect the dimen- 
sions of the Total Logistic Effects, 
there can be little question that the 
contractor's design personnel will be 
appropriately instructed to make his 
decisions on the basis of the MLE. 
When this happens ILS will be as- 
sured, for the decisions which are in 
the best interest of the contractor 
will be the very same decisions which 
aro in the best interest of the Gov- 
ernment. 

From the logistician's point of view, 
Project ABLE is intended to make 
new systems better — sooner I From the 
perapeclive of the Air Force, the 
project seeks to facilitate the balance 
of operations and support, It contrib- 
utes the quantitative tools which are 
needed for the tradeoffs that ILS 
endorses. The Air Force is vigorously 
involved in assessing and further de- 
veloping this promising new concept. 

Characteristics of the ILS Manager 

Finally, what manner of man have 
we been discussing? Is there such a 
person as an ILS officer? This ques- 
tion la of concern to the Aii‘ Force 
and is being studied by personnel 
specialists, We will risk a few com- 
ments before the analyses are com- 
pleted. 

The ILS oflicer’s task is manage- 
ment. There is probably no need for 
a superman who is capable of dealing 
with each of the logistic elements in 
depth. No one attempts this today in 
such multiple discipline areas as en- 
gineering, test, procurement and pro- 
duction, He will need the professional 
maturity to select and tailor which- 
ever ILS management techniques are 
applicable to the specific px’ogram 
with which he is concerned. His back- 
ground should probably be technical 
and analytical with experience in 
logistics. It will be necessary that his 
technical background be compatible 
with the design engineering and test 
personnel with whom he must deal. 
Given some experience such a man 
could be effective in either the AFSC 
or AFLC portion of a System Pro- 
gram Office. The ideal career devel- 
opment program may include cycling 
between development, test and logistic 
management tasks, 


The renewed interest in logistics, 
whether under the banner of ILS or 
life-cycle costing is having a con- 
structive impact upon Air Force pol- 
icies, organizations and techniques 
for systems acquisition. Likewise, the 
Air Force's leadership in systems 
engineering, the tailoring of manage- 
ment systems to the contract environ- 
ment, and in developing new tech- 
niques for quantifying logistic effects 
are major factors in advancing the 
objectives of ILS, We are becoming 
more and more capable of carrying 
out the intent of systems management 
which was once so succinctly ex- 
pressed as the ''prevention of random, 
piecemeal, accidental discovery of 
weapons systems/' ® 

^Colonel John Chandler, Feb, 15, 
1902, ^^Acquisition Management As- 
pects of Weapon Systems Analysis 
and CIC&AJ* AFSC Ballistics Sys- 
tems Division, Inglewood, Calif* 


GE Re-entry Systems 
First To Meet New USAF 
Cost Control Program 

General Electric Re-entry Systems, 
Philadelphia, Pa., has become the first 
aerospace contractor to reach opera- 
tional achievement of the Air Force 
Systems Command's Cost/Schedule 
Planning and Control Specification 
(C/SPCS), for the company's Min- 
uteman III research and development 
program. 

C/SPCS planning and control spec- 
ification is an aspect of the AFSC's 
cost management improvement pro- 
gram, aimed at achieving cohesive 
Air Force-contractor management 
control systems. Instead of requiring 
a specific internal cost and schedule 
system or method, C/SPCS embodies 
a set of criteria which outline capa- 
bilities the management system must 
possess to satisfy Air Force require- 
ments. It also encourages contractors 
to use a system best suited to their 
own internal needs, within criteria 
established by the Air Force. This 
approach is designed to provide early 
awareness and identification of pos- 
sible problem areas. 

In tho past the Government speci- 
fied particular systems for a con- 
tractor's use, which often resulted in 
the contractor operating one system 
for reporting to the Government, 
while using another system in the 
actual management of the contract. 


Army Developing 
Larger CONEX Units 

A larger version of the container- 
ized Express container, or CONEX, 
widely used by the Army to deliver 
materiel to Vietnam, is under deveb 
opment by the U.S. Amy Mobility 
Equipment Research and Develop- 
ment Center, Fort Belvoir, Vn. 

The new CONEX ia a co negated 
sheet-steel container with a capacity 
of 13,000 pounds, 4,000 pounds more 
than the current model. It measures 
8 feet long, 6 feet 8 inches wide and 
8 feet high and has a volume of 350 
cubic feet, compared to the 8 foot, ft 
inch-by-6 foot, 3 inch-by-6 foot, 10^ 
inch older model that had 294 cubic 
feet in volume. 

The improved version also features 
built-in high strength couplers, per* 
mitfcing three containers to be joined 
into a 20-foot unit that meets com- 
mercial rail, road and water stand- 
ards. Loaded to its 44,800 pound gross 
weight it can be lifted by cable sUng. 

Doors of the new CONEX are 
Clomped and plastic-lined for im- 
proved weatherproofing. A second 
version with the same capacity as the 
current model is also undergoing de- 
velopment. 

Army Seeks Helo 
Rearming Vehicle 

A weapons loading vehicle for the 
AH-66A Cheyenne helicopter is being 
sought by the U.S. Army Combat 
Developments Command (CDC), Fort 
Belvoir, Va., to provide rearming for 
the craft when its own hoist system 
has suffered battle damage or mal- 
function. Rearming is now being clone 
manually, resulting in both losa of 
time and increased personnel risk. 

The CDC proposal called for modb 
fication of the Army's to pro- 

vide it with one-ton hydi’aullc lift 
capability, with only a small loss of 
mobility. The proposal also set a hoist 
capability of 50 inches from the 
ground and a fall-safe feature to pre- 
vent load drop in case of hydraxiUc 
failure. 

The loader would be airlifted 
a battle area by either cargo aircrafi 
or helicopter, and would provide re- 
arming for Cobra and Huey gunshipi 
in addition to the Cheyenne. It wouR 
also double as a weapons and storei 
lifter for other aircraft, 
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Fiexibilit'y in Management 
of Research ond Development 


James W. Grodsky 


T he research and development pro- 
gram of the Defense Department 
is a very complex, multi-faceted 
organism made up of thousands of 
individual projects. The variations 
from project to project are extremely 
great, using almost any criteiion one 
can imagine: si^e, complexity, kind 
of organization doing the work, de- 
gree of technology advancement 
sought, relationship to inventory use, 
urgency of operational need, etc. 
Although the research and develop- 
ment program as a whole has dis- 
crete objectives — utility of the end 
product and efliciency of the process, 
even the degree to which these objec- 
tives are pursued varies substantially 
from project to project* 

Many individuals in the Defense 
Department have long recogni7ed 
these substantial variations. How- 
ever, others have not always been 
sufHciently flexible in applying man- 
agement systems and techniques to 
projects which they control or in- 
fluence. Newly issued DOD Directive 
6010.23, ^^Flexibility in the Manage- 
ment of Research and Development,” 
Jan, 14, 1969, addresses this problem. 
The objective of this directive is **to 
provide an environment in which a 
project manager is given the oppor- 
tunity to select and tailor to the 
specific needs of his project those 
management systems and techniques 
that will help his project.” This 
article is a summary of the policy 
enunciated by the referenced direc- 
tive, and its rationale. 

Whaf Are Management Systems 
and Techniques? 

Management systems include plan- 
ning systems, control systems, and 
other systems used to assist managers 
(both in-house and under contract) 
to; 

• Define or state policy, objectives 
and requirements. 

• Achieve efficient and effective 
utilization of resources. 

• Periodically measure program 
performance. 


o Compare that performance 
against stated objectives and require- 
ments. 

e Take appropriate action, 

Management techniques arc similar 
to management systems, but tend to 
be formal, procedural methods which 
project managers use to achieve the 
objectives of their management sys- 
tems. 

The flexibility policy of DOD Direc- 
tive 6010.23 applies only to those 
management systems and techniques 
(hereafter referred to as systems) 
that are described in a published 
document (either regulatory or per- 
missive), such as a regulation, direc- 
tive, instruction, handbook, manual, 
standard, specification, or similar 
document. This is limited to published 
documents since i-igidity in manage- 
ment usually results from written 
rather than oral direction. 

What Kind*? of Problems Were 
There? 

During the late 1960s and 19603, 
numerous project management sys- 
tems were developed by the Secre- 
tary of Defense and the Military De- 
partments. Examples of such systems 
include contract definition, integrated 
logistic support, PERT and PERT/ 
cost, systems engineering manage- 
ment, total package procurement, con- 
figuration management, and work 
breakdown structures. 

In sum, these made up a "Cheat of 
Management Tools” which could be 
very useful to a project manager. 
However, there were three problems: 

• Management systems were some- 
times applied to a project when they 
were not appropriate at all, 

e They were appropriate, but were 
applied to a depth or a level of detail 
that was not appropriate. 

• They wore applied at the wrong 
time, too early in the projects 
life. 

The consequences of such cases of 
misapplication, particularly if more 
than one management system was 
misapplied on one program, could be 


very serious. There could be sub- 
stantial increases in cost, project 
delays, and failure to accomplish the 
more important project objectives. In 
such cases, management attention 
could be diverted from providing 
answers to more critical project 
questions, such as; What are the 
objectives of the project? How can 
they best be achieved? How can un- 
necessary project costs be avoided? 

To cite an example of misapplica- 
tion, during the contract definition 
phase of a major program the sys- 
tems engineering management proce- 
dures were followed at too low a level 
of detail for this phase of the pro- 
gram. This resulted in generation of 
a huge mass of paper. Only a small 
pait of this paperwork was really 
useful in the source selection and 
program decisions made at the end of 
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Relationship Between 

DOD Directive 5010.23 and DOD Instruction 7000.7 


Kinds of projects to 
which applied! 


Organizations to which 
applied: 

Kind of direction: 


Directive 5010.23 
All categories of re- 
search and development, 


In-house and contrac- 
tors. 

Policy*— to establish 
proper environment. 

Figure 1. 


Instruction 7000.7 
Production and later* 
categories of develop- 
ment (engineeinng and 
operational systems de- 
velopment) 

Contractoi’s, 

Procedures— to select 
management control 
systems, 


contract definition, and in planning 
the development program that fol- 
lowed, In paiticulai’j the detail of 
logistic- related efforts, which is ab- 
solutely necessary at some point in 
the program's life, was far greater 
than was necessary at that point in 
time, The result was unnecessai^y ex- 
pense, dilution of the efforts that con- 
tributed most to the program at that 
stage in its life, and camouflage of 
the useful products. 

What Were the Sources of the 
Problems? 

These problems arose from environ- 
mental and attitudinal rather than 
pix)cedural causes, They were a re- 
flection of the total environment sur- 
rounding the development process and 
the attitudes of the people involved, 
particularly project managers, their 
staffs, and functional managers and 
specialists (reliability, systems engi- 
neering, configuration management, 
etc,). The major soiuxies of these 
problems were: 

• Reliance on Specialists. Project 
managers, being generalists, are 
usually familiar with special manage- 
ment systems only in gross terms, 
and they frequently must turn to a 
specialist in a particular manage- 
ment system for advice. The specialist 
is usually not unbiased, Rather, he is 
an advocate of the management sys- 
tem in which he is *The expert,*^ 
This is quite natural and desirable. 


He has seen the advantages of the 
management system, hopefully has 
some real experience in its use, and 
has faith in its benefits, In some 
cases, particularly if he is not even 
on the project manager’s staff, his 
knowledge of the project may be in- 
sufficient for him to evaluate the total 
influence — botli good and had — of the 
particular management system under 
consideration. Under these conditions, 
it is likely that a special management 
system will be applied to the project, 
and that the degree of application 
will en* in the direction of too much 
rather than too little. 

• Attitude of Higher Authority. A 
project manager’s actions are in- 
fluenced by what he thinks is the 
attitude of the higher levels of com- 
mand in his own Department and in 
the Office of the Secretary of Defense 
toward a particular management sys- 
tem. All of the evidence that he 
usually has causes him to believe that 
they favor application of the parti- 
cular management system. It is in the 
form of a written directive, a regu- 
lation, or a specification. Sometimes 
it is permissive, but usually even 
then it has some mandatory aspects. 
There may not even be pmvisions for 
waivers, in which case the project 
manager would logically assume that 
they will not be granted or tliat, at 
best, there is an \mfavorable climate 
for them. Even if there is a waiver 
clause in the regulatoiy document, he 


may believe that this is just “window 
dressing” and the people responsible 
for deciding on waiver requests are 
generally unreceptive to them. 

® Inability To Evaluate Effects of 
Application. Unless a project man- 
ager has had real-life experience with 
a particular management system 
which he can translate into antici- 
pated effects on his ciurent project, 
it is difficult for him to recognize the 
total impact — both good and bad — 
that it will have. Even if he does con- 
clude that it will do more harm than 
good, he has to decide whether it Is 
worth fighting about. He usually has 
a large number of other important 
problems in which he is, if not an 
expert, at least a very knowledgeable 
layman. He must select those few 
problems on which he will very often 
not choose to fight the application of 
a specific management system to his 
project, even if he senses that it will 
not really help him. 

o Decreasing Flexibility at Lower 
Organizational Levels. There is a 
common saying: The farther down 
you go in an organization, the more 
rigid the policies and practices be- 
come. There is much truth in this. 
The rationale for a management sys- 
tem, for example, and the nuances of 
its application tend to evaporate as 
regulations for that system are 
passed clown from the head qu alters 
level to the command level, and on 
dow to the working level. Without 
a good understanding of the true 
objectives of the policy makers, It is 
only natural that the working troops 
tend to use management sysicma 
whose woi*th on their projects they 
question or think is marginal* 

• Reliance on Systems Instead of 
People, Several factors have pushed 
project managers into more and more 
reliance on managements systems, 
such as the difficulty in getting the 
numbers and kinds of people who will 
be most useful and the recognition 
that systems can be of help. What Is 
sometimes lost sight of is that man- 
agement systems are only an aid to 
people, but not a substitute for them^ 
People are still required to evaluate 
information, to exercise Judgment, 
and to make decisions. 

• Lack of Clear-cut DeciBlon Au- 
thority. Suppose that the project man- 
ager and a specialist on a particular 
management system disagree on 
whether that system should be ap- 
plied, or on the depth of its applica- 
tion. Who makes the decision? In 
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some organizations this is not clearly 
the prerogative of the project man- 
ager, and disputes must move up the 
ladder for decision, Then the previ- 
ously mentioned bugaboo appears. 
Where should a project manager spend 
his limited energies? When the proj- 
ect manager does not have the author- 
ity to determine application of man- 
agement systems to his project, mis- 
application may occur because he feels 
he cannot afl’ord to ftghi every prob- 
lem that arises. It is our belief that 
when the pros and cons are about 
equal for application of a specific 
management system, the project man- 
ager's wishes should prevail. This 
coupling of authority and responsibil- 
ity is necessary to achieve better per- 
formance on our research and develop- 
ment projects. 

To sum up, for a variety of rea- 
sons, the environment that has 
existed has encouraged use of man- 
agement systems even when they 
were not helpful to a x>rojeci. 

What Did We Do? 

Since the basic problem was one of 
attitude and environment, our goal 
was not to set up procedures but 
rather to establish the proper en- 
vironment — one conducive to selecting 
and tailoring management systems to 
the particular needs of each project. 
In line with this goal, the Deputy 
Secretary of Defense, in late ItldO, 
approved the so-called **Chest of Man- 
agement Tools^^ policy which was pro- 
vided to the Military Departments in 
19G7. This formed the basis for DQD 
Directive 6010.23 which applies to 
management systems directly related 
to the needs of a project manager, 
including those levied by the Ofiico of 
the Secretary of Defense on the DOD 
Components (Army, Navy, Air Force 
and Defense Agencies), higher levels 
of authority in the DOD Components 


o Focuses on the project manager. 

o Makes clear tliat only those man- 
agement systems required by law or 
the Armed Services Procurement 
Regulation aie mandatory. 

« Calls for selective application of 
all otlicrs. Criteria for applicalion are 
when the management system will 
“substantially benefit’' the individual 
project, or when there are benefits 
that extend beyond the project itself. 

• Recognizes the need for mecha- 
nisms for formal waiver approval 
from management systems required 
by regulatory documents. 

• Stimulates considering each man- 
agement system in the light of its 
total influence (pro and eon) on the 
specific project before applying it, 

« Calls for project manager re- 
sponsibility for overall management 
of his project, with functional man- 
agers in a rceommendivg hut not de- 
cision position. 

• Expects project managers to em- 
ploy management systems that are 
obviously intended to apply across the 
complete spectrum of DOD activities, 
c.jfjr., budgeting systems, security sys- 
tems, etc. 

Relationship to Olher DOD Policies 
and Procedures 

The “Chest of Management Tools" 
policies are closely rolutcd and com- 
plementary to tlic policies and proce- 
dures of DOD Instruction 7000,7 


Department of the Arniy 

! Department of the Navy 
Department of Qie Air Foi. o 


(The Selection and Application of 
Management Control Systems in the 
Acquisition I'rocess), The most im- 
portant difi’erences between DOD 
Directive 5010.23 and DOD Instruc- 
tion 7000.7 are shown in Figure 1. 

The focus of the “Chest of Alanage- 
incnt Tools" policy is on the needs of 
the individual ]n’oject manager, in 
contrast to the broader aims of DOD 
Instruction 7000,7 and its companion 
DOD Instruction 7000.G (The De- 
velopment of Management Control 
Systems for Use in the Acquisition 
Process) which arc intended to re- 
duce unnecessary proliferation of 
management systems in Defense De- 
partment, DOD Instruction 7000,() 
provides a formal procedure for de- 
velopment of new management con- 
trol systems or substantial modifica- 
lions of existing maiiagonient control 
systems, and for the inclusion of such 
systems in a Management Control 
System List and an Authorized Man- 
agement Control Systems List. In the 
near term, only systems on one of 
these lists can be selected for con- 
tractual application. Ultimately, only 
systems on the Autliorizcd Manage- 
mont Control Systems List can be 
selected for contractual a])plicaUon 
and DOD Instruction 7000.7 provides 
a procedure for selection of manage- 
ment control system a from these lists. 

The guidelines, principal con hi dera- 
tions and standards of DOD Instruc- 
tion 7000,7 and the Management Con- 
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on their project managers, and DOD 
Components on their contractors. It 
applies to all categories of research 
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trol Systems List of DOD Instruction 
7000,6 should be useful to the re- 
search and development project man- 
ag‘er in selecting' and tailoring his 
management systems, hut they do not 
comprise all of the tools for this task. 

What People Are Affecled? 

The greatest impact of tlie “Chest 
of Management Tools“ policy is on 
research and development project 
managers, both those within DOD 
and those working for DOD under 
contract. It provides them with a 
clear signal from the top manage- 
ment of the Defense Department: 
Take the initiative to do what you 
think is best for your project. DOD 
policy and the implementing regula- 
tions from the DOD Components 
■;ee Figure 2 on page 16) can be used 
r project managers as the basis for 
lecting and tailoring the manage- 
ent systems that will help their proj- 
it. We are hopeful that project man- 
.gers, both in Govemment and in- 
dustry, will actively seek waivers on 
those management systems, or parts 
of them, that are inappropriate 
whether they are promulgated by the 
Office of the Secretary of Defense or 
by a DOD Component, 

Since the aim of the overall policy 
flexibility, it i& incongmous to pre- 
rib e a single, rigid pi^ocedui’e for 
taining waivers, Therefore, several 
temativc means are suggested in 
e policy directive, One means which 
ems eminently sensible is to use the 
magement plan portion of a de- 
lopment plan as the vehicle for this, 
entification of the management sys- 
ms in the development plan for an 
dividual project, together with 
entification of those systems for 
hich waiver is required and the rea- 
ons for waiver, permits overall re- 
lew and approval of the manage- 
ment plan without the necessity for 
waiver of individual management sys- 
tems. 

Management systems and tech- 
niques are referenced, and guidance 
or direction for their use are pro- 
vided in a very large number of docu- 
ments within DOD. These documents 
occur at many different levels: the 
Office of the Secretary of Defense, the 
headquarters of the Military Depart- 
ments, the commands, etc, In order to 
provide an environment for the proj- 
ect manager promoting flexibility in 
his management, the many documents 
that he sees and uses must reflect 
flexibility, Therefore, during the next 


year or two, these documents must be 
reviewed and changed to assure that 
documents that the project manager 
sees and uses provide a homogenous 
environment of flexibility. 

In order for the “Chest of Manage- 
ment Tools” policy to be successful, 
the people directly involved in con- 
sidering the application of a specific 
management system to a specific proj- 
ect, and those in the chain of com- 
mand for waiver requests (everyone 
in the path from the level im- 
mediately above the project manager 
to the authority who will make the 
waiver decision) must be x’eceptive to 
the philosophy of flexibility. In addi- 
tion, of course, the specialist in the 
particular management system that 
is being considered can make a unique 
contribution because of his specialized 
knowledge. 

This amalgamation of the spe- 
cialist's knowledge in his area of con- 
centration and the overall view of the 
project manager is necessary to 
achieve efficient management, tailored 
to the needs of an individual project. 
In any program flexibility is de- 
sirable. In a research and develop- 
ment project, it is essential because 
of the inherent uncertainties that are 
characteristic of researcli and de- 
velopment, particularly the so-called 
“unknown iinkno^vns” which become 
visible only as the work progresses. 

When we adopt a flexible attitude 
toward the application of manage- 
ment systems to each project, we can 
limit our problems to those dictated 
by the physical envii’onment, When 
we adopt an inflexible attitude, we 
add to these problems others of our 
own creation. The Secretary of De- 
fense has established the flexible atti- 
tude as the official policy, but he 
needs your assistance to translate the 
policy into practice. Will you help? 

DSA Reports Cases of 
Laxity in Security 
Review Procedures 

Inadvertent release of classified in- 
formation in advertising Eincl various 
publications by Defense Department 
contractors has been pointed out by 
the Office of Industrial Security, De- 
fense Supply Agency. The office re- 
ported that some contractors are not 
.strictly following the provisions of 
paragraph 5n of the Industrial 
Security Manual for Safeguarding 
Classified Information (Attachment 


to DD Foi*m 441) and not assuring 
that their standard practice proce- 
dures comply with requirements of 
the manual. 

In one case a contractor furnished 
his advertising agency two versions 
of advertising copy. One version had 
been reviewed and approved by the 
user agency; the second had not been 
approved for public release. The 
advertising agency chose the dis- 
approved version and published it. 
Contractors are reminded to ensure 
that required security review is 
accomplished before information is 
given to an advertising agency, and 
that strict attention is paid to the 
security system to ensure that It 
works. 

In a I’elated case, a contractor 
published unclassified information 
concoming classified infonnation in 
a house organ without having sub- 
mitted the article for review. Instead, 
FOK OFFICIAL USE ONLY was 
printed on the cover. Since distribu- 
tion of these publications is usually 
random, the warming was useless, The 
proper procedure would have been to 
submit the article for review by the 
activity specified in Item 12 of the 
Contract Security Classification 
Specification (DD Form 254, July I, 
1967). 

New Subscription 
Service Offered by 
Commerce Department 

A new subscription service for ob- 
taining microfiche copies of scientific 
and technical documents by field of 
interest is available from the Com- 
merce Depai'tment's Clearinghouse 
for Scientific .and Technical Informa- 
tion. The new seiwice, Selective Dis- 
semination of Microfiche (SDM), 
offers to customers unclassified re- 
ports and translations of foreign 
technical literature in any of several 
hundred categories, 

By offering copies by subject cate- 
gory, originating agency and subject 
category within an originating 
agency, the seiwico will eliminate the 
need for individual orders for docu- 
ments, 

SDM distribution will be made 
twice each month. Information on 
categories, cost and ordering methods 
can be obtained by writing Clearing- 
house (162,12), U.S. Depaii^ment of 
Commerce, Springfield, Va, 22161^ 
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Crew Chiefs Upgrode System 


Major General Fred J. Ascani, USAF 


T he continuing shortage of re- 
search and development money, 
combined with the same lack in 
the area of acquisition, precludes 
timely modeimization of the existing 
defense force structure, This makes 
it mandatory that increased emphasis 
bo placed upon the continued reliabil- 
ity and supporlability of current Air 
Force weapon systems and subsys- 
tems, It is evident that improved 
management elTectiveneas will be re- 
quired if these objectives are to 
be attained. 

To overcome these limitations— and 
to provide the necessary managerial 
capability — the Air Force Logistics 
Command (AFLC) developed the AF- 
LC System Manager Program to as- 
sure adequate monitoring of Air 
Foi'co systems throughout their life 
span, from development through 
phaae-oui, The program is designed 
to upgrade AFLC^s support of weap- 
on systems, but at the same time 
to stay within current constraints — 
budgetary and others. 

Within APLG, the individual desig- 
nated to pei^form this function is 
the system manager, known in-house 
as the '^crew chief.*' 

The system manager is supposed 
to be the expert on his system, Ho 
Is expected to know its status and 
health at all times, llis relationship 
to his system is roughly the same 
as that of a crew chief to an indi- 
vidual aircraft; hence, the nickname, 
”crew chief," for AFLC's system 
managers. 

As the AFLC commanders per- 
sonal agent, the system manager 
speaks with command authority in 
matters pertaining to his assigned 
system. 

Basically, the system manager has 
total responsibility for the system 
he manages. He is the single indi- 
vidual in AFLC who can be called 
upon to answer every question about 
his system; the design aspects and 
production status of all compon- 


ents; its performance characteristics 
and operational employment; its de- 
ficiencies and any remedial action 
requiied; the financial aspects and 
status of funds; in other words, the 
complete logistic story of his sys- 
tem from conception to phase-out, 

A close relationship with other Air 
Force units is maintained at every 
stage of a system's life cycle, 

logistics Considered 
at Every Phase 

From the beginning, the system 
manager influences design by pro- 
viding logistic requirements, intelli- 
gence and constraints to the develop- 
ing agency. During the contract defin- 
ition phase, ho a.ssurea that logistic 
requirements are built into the ac- 
quisition contract. During the acqui- 
sition phase, ho insures that logis- 
tic requirements will bo satisfied, 

As tho system enters the opera- 
tional phase, ho maintains constant 
siuweillanco over it, seeking to im- 
prove the basic design and to assure 
that the using activity operates and 
maintains the system within Its capa- 
bilities and those of the logistic sys- 
tem, One of the most important tasks 
of the AFLC system manager is to 
develop an effective logistic response 
capability for tho first operational 
unit and all subsequent organisational 
activations and conversions. 

Working closely with the prime 
contractor, subcontractor, vendors, us- 
ing activities and, particularly, tho 
Air Foi’ce Systems Command’s Sys- 
tem Program Ofbee (SPO), ho is 
I’csponsible for oi’ganizing the AFLC 
logistic effort, From conception on- 
wai'd, AFLC specialists — ^imder the 
system manager — serve as principal 
logistic advisors on new systems. 
They can*y out preliminary logistic 
planning concurrently with planning 
for research, development and testing 
of a system. Working as an Integral 
port of the SPO, they participate 
in all logistic planning, spoiling out 


how the system will be supported 
during every phase of its life cycle. 

During the updating and re willing 
of specifications, AFLO system man- 
agers develop new criteria and re- 
quiromonts for contractor change pro- 
posals, prepare data for updating 
budgets and programming data, and 
assist in the technical evaluation of 
tho system's components to insure 
operational supporlability, maintain- 
ability and reliability, 

Thus, the system manager must 
essentialiy bo an experienced and 
com potent organizer, manager and in- 
tegrator, fitting all of tho complex 
parts of tho logistic system together. 
His objective — and his prime respon- 
sibility — is to fit them together on 
a timely basis in a coordinated off oil; 
to meet the requirements of his cus- 
tomer — the using command, 

The AFLC system manager is not 
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bound by arbitTai7 limitations on the 
scope of his activities. He is ex- 
pected to move aggressively into any 
area involving his system. In dealing 
with other Air Force activities, other 
agencies and contractors, he speaks 
with the authority of the AFLC com- 
mander. 

His responsibility ends only when 
the Air Force no longer has logistic 
responsibility for the system, 

Choosing Systems for 
Logistic Management 

Which systems will call for desig- 
nation of an AFLC system manager? 
Primaiy considerations for determin- 
ing this decision center around pro- 
gram cost, inventory size, configura- 
tion complexity, program duration, 
and priority and precedence, 

But these are only the general 
guidelines which have been estab- 
lished for determining which system, 
project, or end item should have the 
special attention of a system man- 
ager, Weighting factors or special 
formulas for compaidng one system 
against another have not been de- 
veloped; nor is such action desirable. 
Each system, subsystem, project and 
item must be evaluated in relation 
to its oAvn complexity and criticality, 
and not in relation to another pro- 
gram or project, 

The need for special management 
attention is obviously greater at the 
system level because of the degree 
and magnitude of management inte- 
grated functions. 

For example, AFLC system man- 
ager procedures apply to aeronautical 
systems, missile and space systems, 
and communications and electronic 
systems. Each is individually eval- 
uated to determine the justification 
for an ^ AFLC system manager and 
the organizational level of assign- 
ment. 

Complete systems usually are as- 
signed at division organizational level 
with one of AFLC^s five air ma- 
terial areas (AM As), 

A number of subsystems are also 
assigned system managers, These in- 
clude propulsion subsystems, electron- 
ic warfare subsystems, avionic subsys- 
tems, and reconnaissance subsystems. 
Criteria used in this deteiTnination 
are pattemed after the criteria for 
complete systems. 

In the final analysis, sound judg- 
ment, program familiarity and knowl- 
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edge of problems are probably the 
best criteria. The final decision as 
to which system, subsystem, project, 
or item requires the assignment of 
an AFLC system manager is dele- 
gated to the AM A commander to 
whom complete logistic responsibility 
has been assigned. 

System Manager Assigned Early 

Recently, AFLC Commander Gen- 
eral Jack G, Merrell established a 
policy of early assignment of system 
managers. Assigning a system to an 
AM A as early as possible, General 
Merrell points out, , , provide [s] 
the opportunity for AM A logisticians 
to influence design and development 
of the hardware and to acquire the 
required capability to support the 
system throughout its operational 
life.” 

Accordingly, the early assignment 
of system manager responsibilities 
has also become a prime AFLC policy. 
Assignments are made concurrently 
with the establishment of the SPO 
and are essential to assure effective 
participation by AMA-level logisti- 
cians in the decision-making processes 
which occur during the very early 
phases of the system. 

Integrated logistic support plan- 
ning and management requires a dy- 
namic working relationship between 
the acquisition managers and the 
AMA logisticians. The early i^ecogni- 
tion of AMA responsibilities is fun- 
damental to the success of the AFLC 
system manager program, 

Army Announces New 
R & D Labs at Belvoir 

The U.S. Army Mobility Equip- 
ment Reseai'ch and Development 
Center, Fort Belvoir, Va,, has an- 
nounced the establishment of a new 
laboratory and the upgrading of a 
former division to laboratory status. 

The Advanced Systems Laboratory 
was established to provide the center 
capability of using modern analytical 
methods to determine the best ways 
of mixing haixUvare, utilizing exist- 
ing and future devices for most 
efllciency, and gaining greatest use 
from any given research and develop- 
ment effort, 

The status change involved the 
former Electromagnetic Effects Divi- 
sion of the Electrotechnology Labora- 
tory, which will now be known as the 


Electromagnetic Effects Laboratoiy. 
The new laboratory is the Army's 
leading agency in the electron! agnelie 
pulse (EMP) nuclear weapons effect 
field. It is responsible for theoretical 
and experimental applied research on 
EMP effects, and applications of re- 
search results for the protection of 
Aimiy materiel. 

Major Thomas H, Huber, former 
Acting Deputy Commander of the 
Research and Development Center, 
has been named to head the Advanced 
Systems Laboratory, Donald B, Din- 
ger, chief of the Electromagnetic 
Effects Division, remains head ns it 
assumes status as a laboratoi^. 

Tri-Service Office To 
Standardize Equipment 
for Fire Fighting 

A tri-SeiwicG office for staiulaixliza- 
tion of military airfleld fire fighting 
equipment has been established at the 
Air Force System Command's Aetx)- 
nautical Systems Division, Wrtght- 
Patterson AFB, Ohio. 

The Fire Fighting and Crash Res- 
cue Equipment Systems Program 
Office (SPO) was set up on the 
recommendation of a Defense De- 
partment study group which found 
a wide variety of equipment in use by 
the three Services and a lack of estab- 
lished studies on future equipment 
needs. The offlee will be headed by 
Lieutenant Colonel Robert B, Artz, 
USAF, with representatives of the 
Army, Navy and Air Force present. 

In addition to developing and pur- 
chasing fire fighting and rescue hard- 
waa'e, the office will establish test and 
evaluation criteria for all such De- 
fense Depaitment equipment and 
standardize fire fighting techniques 
among the Seivices, 

The office will also conduct in- 
vestigations into flight hazard poten- 
tial, operational environment, fire 
suppression and rescue capability, 
suiwival criteria and fire itself. 

The SPO will have responsibility 
for procurement of the following 
equipment: vehicles, extinguishers 
and related fire extinguishing agents 
and dispensing equipment, fire pre- 
vention equipment (nmway foam 
vehicles), ground rescue systems and 
I'elated equipment, fire protective 
clothing, and mobile tactical systems 
for the U.S. Marine Coi*ps, 
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Cdr Steven Lazarus, USN 

[E(Htor*8 Note; The following is 
adapted from an iin published article 
by the author titled, ‘TPBS: Retro- 
spect and Prospect/* A diagram illus- 
trating the Defense PPBS appears 
on pages 20 and 21 in this issue.] 

I n July 1966, Fortune magazine pub- 
lished an article on defense man- 
agement which contained an illustra- 
tion entitled, **Mr. HiteVs Maiwelous 
Budget-Making Machine.** Almost 
foxir years have passed since the 
appearance of this serpentine dia- 
gram, and a number of changes have 
taken place. It seems worthwhile to 
describe and illustrate the De- 
fense Planning - Programming - Budg- 
eting System (PPBS) as it exists in 
the spring of 1969, if only as a refer- 
ence point against which to measure 
future change. 

November to March 
Late in the calendar year, while the 
budget analysts in the OlTico of the 
Secretary of Defense are grappling 
with the next fiscal year's budget, 
the Joint Stalf of the Joint Chiefs of 
Staff is busy formulating the Joint 
Strategic Objectives Plan (JSOP). 
This planning effort involves the di- 
gestion of masses of intelligence 
data to arrive at an estimate of the 
capabilities and proclivities of po- 
tential enemies, and the assessment 
of the present capabilities of XJ.S. 
forces and weapons, as well as the 
technological advances expected 
shortly from the vast defense re- 
search establishment. The plan is a 
military judgment as to the forces 
and programs which should bo sup- 
ported the next five to eight years. 
April to August 

After the JSOP is formally pre- 
sented early in March, a series of 
Draft Presidential Memoranda 
(DPMs) is prepared, The words 
'‘draft** and “presidential** are im- 
portant. The memoranda are drafts 
because they are tentative and the 
guidance they contain is subject to 
considerable modification during the 
year. Indeed, in an earlier form, the 
documentation which appeared in the 
spring was called tentative force 
guidance. They are Presidential in 
the sense that they are advisory 
notifications to the President who can 
accept or reject them and, as such, 
they are privileged. They are actually 
summaries of conclusions drawn from 
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special studies and analyses which 
also take place in the spring. They 
attempt to evaluate the major issues 
inherent in the JSOP and in the 
overall environment in order to es- 
tablish priorities and determine the 
best, least-cost amvers to major 
questions of military necessity. 

The DPMs and their non-force- 
oriented counterparts, the Draft 
Guidance Memoranda (DGMs), 
establish the frame of reference for 
programming in DOD. The Military 
Departments respond to these poli- 
cies with Program Change Requests 
(PCRs), calculated to reshape their 
resource requirements in order to 
achieve the force capabilities stipu- 
lated in the DPMs. At this point 
(by submitting an alternative PCR) 
and at several other points in the 
annual decision-making flow, the 
Military Departments have an op- 
portunity to appeal the policy deci- 
sion, Critics who argue that PPBS 
in its DOD manifestation is unnec- 
essarily repetitive forgot that the 
successive iterations provide a rea- 
sonable degree of procedural and 
substantive due process for all 
parties, 

The PCRs are analyzed and the 
Seci’otary of Defense renders a Pro- 
gram Change Decision (PCD) on 
each. PCRs and PCDs are highly 
formalized documents structured in 
terms which correspond to iho Five- 
Year Defense Program (FYDP), 
Thus, when the Secretary of Defense 
signs a PCD, ho is agreeing to, for 
example, an increase of $10 million 
in the operating costs associated with 
a particular program olomeni for 
each of the next five years. The de- 
cision is converted to computer tape 
and the FYDP is updated shortly 
ihcreafier. Thus, the PYDP, as it 
exists in the tapes and memory banks 
of the OSD computers, is, with the 


exception of one major period, always 
up to date. 

Theoretically the special study— 
DPM-PGR-PCD flow — is concluded 
in early August (actually there has 
always been slippage) and an FYDP, 
up to date as of August 31, la 
available as a departure point for 
the formulation of the next year*s 
budget. The term '“departure point** 
rather than “ceiling** is used because 
guidance concerning the budget sub- 
mission always provides for inclusion 
of items outside the approved pro- 
gram. These, however, are usually 
identified separately, segregated from 
the primary budget submission, and 
designated as “addendum.** The basic 
budget is generally an expression of 
the near-tenn year of the updated 
PYDP. 

October to December 

Budget analysis in an important 
sense is the final scrub of the first 
program year. Admittedly, there are 
those who are discomforted when de- 
cisions arc contluimlly reopened for 
review, but shifting conditions are 
facts of life. Changing prices, 
economic escalation, technological 
broakihroughs, new threats, addi- 
tional and more accurate infoi*mation, 
fresh iuBlghts, all require that the 
DOD decision-making process remain 
dynamic, The budget analysis period 
is also the point at which iho clefonao 
program impacts the national pro- 
gram, and it is roasonablo to expect 
that neither will remain unmodified 
after such a collision, The demands 
of the congressional appropriation 
structure require Umt the program 
bo translated back into input terms 
anti this, too, is accomplished during 
the budget review. 

During this period the budget 
estimatGB submitted by the Military 
Departments are exploded into ana- 
lyiiablo pieces, each of which Is eval- 
uated and presented to the Seer clary 
of Defense for decision. In 1067 and 
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1968, the Secretary made 450 such 
program/budget decisions (PBDs). 
About 60 percent of these are the 
subjects of a reclama or appeal from 
the Military Depai-tments involved, 
and about a quarter of these appeals 
result in changed decisions. 

This appeal/review cycle is an 
indication of how prioi-ities are estab- 
lished in the budget process. Actually 
the approved program sets the first 
priorities. The budget submission it- 
self is usually divided into a basic 
and addendum budget. The basic 
budget is restricted to items included 
in the approved program, while the 
addendum budget includes additional 
requirements which have not been 
evaluated during the programming 
cycle, or have failed program ap- 
proval, The reelama process is a 
form of appellate review and, since 
choices must be made in determining 
which items to reelama, this process 
tends to indicate priorities. 

During the budget analysis period, 
the Military Depaitments and De- 
fense Agencies have two formal 
oppoi^unities and a host of informal 
oportunities to discuss critical de- 
cisions with the Secretary of Defense. 
Items selected for these discus- 
sions represent a structuring of 
priorities. The budget analysis period, 
thus, operates as a ciaicible con- 
tinually precipitating owi items, 
either tlii'ough acceptance or rejec- 
tion, and into which the more impor- 
tant of the rejected items are reintro- 
duced until the residue becomes the 
most important of the remaining 
items in controversy. When resolved, 
the budget is complete (at least from 
the DOD standpoint), 

The budget analysis period is an 
intensive look at resource allocation, 
but only in a two-year (current and 
budget year) time dimension. At this 
point PPBS is stood on its ear and 
the budget decisions are extended for- 
ward to reflect their five- and eight- 
yeai’ ramifications. This winter up- 
date of the PYDP is one of the 
weakest links in the programming 
chain for it is essentially a case of 
the two-year tail wagging the five- 
year dog, The update cuiTently in 
pi*ogress has been to a degree facili- 
tated by the availability of “Record 
of Decision'^ DPMs which presumably 
reflect the PY 1970 budget decisions, 
but the compressed time frame for 
the preimrabion of these DPMs and 
5f the undate ffq/ilf . j 


January to June 

The Defense Department budget 
estimates are incorporated into the 
President's Budget and presented to 
the Congress in January. Throughout 
the spring and into the summer the 
Congress, particnlaa-ly the two Appro- 
priations and the two Armed Services 
Committees, holds hearings and takes 
testimony on the Defense Department 
portion. The House of Representa- 
tives and *the Senate vote separately 
on the defense appropriations bills 
and the differences are normally re- 
solved through conference commit- 
tees. Conference committee bills 
also require the approval of both 
houses of Congress. This lengthy re- 
view and legislative process typically 
extends beyond the end of the fiscal 
year. The FY 1969 program was not 
appropriated until October 1968, 
four months into the fiscal year it 
was designed to finance. 

The limitations of the calendar are 
circumvented in two ways, From July 
1 until the passage of the bill, DOD 
operates on the basis of a "con- 
tinuing resolution” passed by Con- 
gress for a stipulated period. The 
resolution provides for operation 
at the same rates and constrained 
by the same provision as existed 
the previous fiscal year. Secondly, 
even without a formally approved 
appropriations act, the Executive 
Branch apportmis or distributes 
the anticipated appropriation in 
June, Apportionment, while for- 
mally understood as a distribution 
which provides the Executive Branch 
with a limiting or rate-setting mecha- 
nism, is also a second- or mid-term 
budget analysis during which any 
changes which have occunad in the 
inteivening six months are recog- 
nized, Financial operating plans are 
presented by the Militaiy Depaad;- 
ments and Defense Agencies and it 
is at this time that the Secretary of 
Defense exercises his key legislaUve 
authority, as expressed in Title IV of 
the National Security Act, to approve 
obligation rates. 

The Assistant Secretary of De- 
fense (Comptroller) issues operating 
budgets covering the operations 
appropriations (operation and main- 
tenance and military personnel), and 
maintains item control in the procure- 
ment area by means of an "ap- 
proved/deferred list,” and in the re- 
search and development area by 
means of a "research, development, 


test and evaluation program /fund 
authorization.” Specific construotion 
projects must be approved by the 
Assistant Secretary of Defense {In- 
stallations and Logistics), and ap- 
proval for financing them is given by 
the Assistant Secretary of Defense 
(Comptroller). It is apparent that 
the Secretary of Defense retains 
careful and detailed control over re- 
source allocation until the last possi- 
ble moment. 

Currently, the Assistant Secre- 
taries of Defense (Comptroller) and 
(Systems Analysis) are actively 
working with the Service Secretaries 
to simplify and streamline the DOD 
decision-making process, A PPB Im- 
provement Committee, composed of 
representatives of the Ofifice of the 
Secretary of Defense and the MilUary 
Services, has produced 54 proposal 
for improvement, some of which are 
already being incorporated into the 
1969 cycle. These include reduction of 
the number of DPMs/DGMs, simplifi- 
cation of cost detail requirements in 
PCRs, identification of specific PCRs 
required by DPMs/DGMs (an exten- 
sion of the procedure used during 
1968), and clarification of the rela- 
tionship between specific DPMs and 
specific program elements. 

Under seidous consideration for the 
1070 cycle is the publication, in late 
winter- early spring, of two major 
Draft Presidential Memoranda on 
Strategic Forces and General Pur- 
pose Forces which would servo as an 
integrating framework for all subse- 
quent pivDgram memoranda, and 
would provide general guidance on 
anticipated level of investment by 
mission, A study is under wny to 
determine the feasibility of examin- 
ing the budget in five-year terms. 

A decision-making pi’ocess cannot 
be set in conci'ete, It must remain 
dynamic and susceptible to change if 
it is to retain its utility. As the 
paiiies to it gain more experience 
with it, improvement becomes obvious 
and necessary. Change can be aggra- 
vating, but obsolescence is a far 
greater danger, Organizations, like 
organisms, must adapt or they be- 
come anachronistic, atrophy, and 
eventually disappear. While Plan-' 
ni ng“Programmin g-Bud get Sy al ctns 
as we know them today (and as we 
knew their predeqessor systems 10 
years ago) may not be the ultimate 
answer, they appear to be useful and 
adaptable. They are worthy of study 
and thoughtful consideration. 


June 1969 



Rome Air Development Center 


Monogemenf of Research ond Development 
in on Air Force Loborafory 


! n an organization as large and 
complex as the Defense Department, 
planning for research and develop- 
ment is a difiicult and complicated 
process, It involves short-range goals 
to meet critical needs of the opera- 
tional units; medium-range goals to 
provide new capabilities afforded by 
expanding technology; and long-range 
goals to insure a continuing flow of 
new technology into the mainstream. 
Planning must consider the unique 
requirements of the Army, Navy and 
Air Force; yet it must insure an 
integrated defense posture which, 
hopefully, will deter waif are but, if 
unsuccessful in this pursuit, will win 
any conflict in which the United 
States engages. 

Dr, John S, Poster Jr,, Director 
of Defense Research and Engineer- 
ing, has stated: 

Today, the survival of every na^ 
tion and the life of every man on 
earth Is touched by powerful now 
strategic weapons and the chang- 
ing military capabilities of the 
major powers. These capabilities, 
in turn, are increasingly dependent 
upon advanced technology. The 
job of military research and de- 
velopment is to preserve our 
margin of safety— some choose to 
call it a margin of superiority— to 
deter war, and to malce us able to 
respond decisively should war oc- 
cur. Military research and develop- 
ment is the leading edge of our na- 
tional security and provides new 
opportunities to increase the effec- 
tiveness of our Armed Forces. 

With respect to planning and man- 
agement, Dr. Foster goes on to say: 
In one sense, our research and 
development strategy is similar to 
that of other management groups, 
For a relatively few (roughly 100), 
large or particularly important 
programs (tens of millions of 


dollars), we can and must manage 
in detail. Some examples of these 
programs are the Sentinel ballistic 
missile defense, new aircraft 
(such as the anti-submarine VSX), 
new missiles (such as the Posei- 
don), and space efforts (such as 
the Manned Orbiting Laboratory), 
On the other hand, for the very 
large number (tens of thousands) 
of smaller projects, we attempt to 
set only broad priorities, This in- 
volves examining clusters of pro- 
jects in terms of the traditional 
aendemie disciplines and in terms 
of technological or functional 
areas such ns electronic counter- 
measures, Once broad priorities are 
established, most of the manage- 
ment of smaller programs is per- 
formed by the military depart- 
ments, 

General James Ferguson, Com- 
mander of the Air Force Systems 
Command, is responsible for the re- 
seardi and development effort within 
the Air Foixie, He points out: 

There is no perfect mauagemeut 
system universally applicable to 
every set of circumstances. Just as 
the pace of technological advance 
has accelerated !u recent years, 
there has been a commensurate 
expansion in the range of man- 
agement options. Today there are 
more numerous tools, techniques, 
functions and organizations; each 
may be well suited to one case, 
yet none can be applied to every 
situation. 

Traditionally, the mission of re- 
search and development has been 
futuristic. It still Is. Rut the 
future is any point ahead of us 
in time. It can be 10 seconds, 10 
minutes, or 10 years away. 

With I’egard to what he terms ^*our 
responsibilities for responsiveness/* 
General Ferguson referred as follows 
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to a three* pronged concept which he 
has advocated strongly since taking 
over command: 

The necessary facets arc profes- 
sional rnannffcment, or the ability 
to adjust to the changing defense 
enviromnent; operalioiial renpom- 
iveiwsa, or the application of tal- 
ents and technology to oticratioiial 
eapabllitics; and developmeni 
plannirifft the capability to fontiu- 
Inte realistic proposals that can 
compete favorably for approval 
and funding of future weapon 
systems. 

The Rome Air Development Center 
(RADC) is one of the Air Force 
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laboratories upon 'which General 
Ferguson relies in providing new 
teclmolog'y. It is one of the nine 
laboratories reporting the Director 
of Laboratories (DOL) Avilhin the 
Air Force Systems Command (AF- 
SC). Located at Grifliss AFB in 
Rome, N. Y., RADC is assigned the 
technical mission for development in 
ground-based electronics and electro- 
magnetics. This incUules the full spec- 
trum of activities ranging from ex- 
ploratory and advanced development 
through operational and system sup- 
port in these disciplines, 

The broad scope of this activity, 
combined Aviih extensive in-house de- 
velopment, provides experience, back- 
ground and competence to fulfill the 
three functions of professional man- 
agement, development planning, and 
operational responsiveness, Ibvo ex- 
amples of the laboratory's role in 
all three functions may be cited, 

The first is RADC pioneering in 
the development of phased arrays 
starting in the early 19508, Predicted 
vehicle speeds and target density indi- 
cated at that time that conventional 
radars, using mechanical motion for 
beam scanning, could not fulfill many 
future operational needs. Some earlier 
exploratory development in step-scan 


techniques and in high-poAver klys- 
trons for master oscillator-poAver am- 
plifier transmitters provided a start- 
ing point for the phased array con- 
cept. Intexmal laboratory planning 
and management initiated exploratory 
development on antenna elements, 
cross coupling, phase control tech- 
niques, and an experimental lO-by-10 
element array. 

By the late 1960s, the reality of 
space surveillance needs caused in- 
creased emphasis. DOD/ Advanced Re- 
search Projects Agency support in 
the early 1960s resulted in an experi- 
mental Electronically Steerable Array 
Radar (ESAR). Later, in conjunction 
with the Electronic Systems Division 
of AFSC, RADC provided the engi- 
neering and contract control for an 
operational Space Surveillance Radar, 
the AN/FPS-86, located at Eglin 
AFB, Fla. This series of elTorts, over 
a period of 16 years, required .a 
coordination of the Avork of hun- 
dreds of scientists and engineers in 
industry and universities, as well as 
in government laboratories. Close to 
$100 million have been expended in 
this technological development, pri- 
marily Avilh industry. Due to its in- 
herent flexibility, the phased array 
approach is now a strong contender 


for other uses, such as smaller tac^ 
cal type equipment and for airbon 
applications. 

The second example is RADC's x 
liability techniques program dntir 
from 1966. It Avas realized then th, 
the reliability problems faced by tl 
Air Force could be solved only wi 
a well planned, continuing progra 
that would keep pace with the e 
panding demands on system peiforp 
ance. The general philosophy of tl 
RADC program Avas, and still i 
that reliability must be inherent 
the equipment design. Poat-producth 
and field-use Axes cannot signifleant 
improve a design that has poor x 
liability. Reliability must be coi 
sidered as a design criterion alor 
Avith the usual performance par 
meters. The RADC program in x 
liability prediction addressed itse 
to this objective through the develo 
ment of techniques that would alio 
a designer to quantitatively predi 
the reliability of his product, ai 
to assess the effects of factors sui 
as design approach, parts deratin 
parts procurement practices, and xi 
environment. 

In recognition of the.se prob!eni 
RADC initiated a ^Thyslcs 
Failure” program early in 1961. Tl 
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general objective of the program was 
to relate fundamental change proc- 
esses that take place in electronic 
materials at the atomic and mole- 
cular level to changes in electrical 
characteristics of a device. This in- 
formation could then be applied to 
the improvement and assessment of 
reliability in electronic equipments. 

This program has been imple- 
mented through a combination of in- 
house and contractual studies, de- 
signed to famish a much needed 
physical basis for the statistical meth- 
ods commonly used in reliability engi- 
neering. This approach has been ac- 
cepted widely, as evidenced by the 
increasing number of reliability 
physics groups, similar to RADC*s, 
which have been formed by both ven- 
dors and users, particularly in the 
solid state industry. 

The experience and capability de- 
veloped in the RADC reliability pro- 
gram led AFSC headquarters to re- 
quest RADC to develop and establish, 
at Grifliss AFB, a Reliability Analy- 
sis Center (RAC) to seiwe as the 
Air Force focal point for the acquisi- 
tion, storage, reduction, analysis, and 
dissemination of reliability experience 
data. RAC^s present scope is micro- 
electronics and semiconductor de- 
vices, Plans have been formed to 
increase the scope to electronic and 
electromechanical devices. 

Major Areas of RADC Mission 

In order to place RADC’s research 
and development activity in proper 
context, a description of its labora- 
tory, its resources, and its mission 
is necessary. Over 1,600 civilian and 
military people are employed at 
RADC, about half of whom are scien- 
tists or engineers. Office and labora- 
tory space occupies one million square 
feet and. In addition, there are 16 
ofF-base sites for experimental pur- 
poses, The Flight Test Division has 
11 aircraft, all instrumented with 
unique equipment for perfonning a 
weie variety of expein mental elec- 
tronic and electromagnetic measure- 
ments. RADC funds, which normally 
exceed $120 million annually, come 
from 31 different customers. 

There are well defined areas in the 
assigned technical mission of RADC 
In ground-based electronics and elec- 
tromagnetics: 

• Data or Information Acquisition. 

Both active and passive techniques 



An array and goniometer field inatallation for passive acquisition of electro- 
magnetic information. 


and components must be considered. 
Consequently, our mission includes 
the development of radar techniques 
and components, such as antennas; 
transmitters; receivers; signal-proc- 
essing, transmission-line, and pulse- 
compression equipments and pliased 
arrays. Passive techniques include 
wide-hand antennas for signal re- 
ceiving and direction finding, goniom- 
eters, wide-hand scanning receivers, 
and signal -processing devices. 

• Data or Information Transmis- 
sion. 

Communications is the ^^name of 
this game” and it is very important 
in both strategic and tactical en- 
vironments. Data or information is 
usually required at a place other 
than its point of acquisition. Thus, 
techniques must be developed for 
U’ansmitting increasingly large 
amounts of data from one point to 
another — and In space application 
over vast distances. This may be 
accomplished by wire, radio, tropo- 
spheric or ionospheric scatter, or 
satellite, using analogue or digital 
procedures, voice or message, or by 
any combination of those. Antennas, 
switches, transmitters, modulators, 
demodulators, multiplexers, receivers, 
wide-band components, coders, and 


error- detect! on and correction devices, 
all must be developed to handle the 
ever increasing amounts of data. 

® Data or Information Processing. 

An immense amount of data is 
acquired by our reconnaissance and 
intelligence systems and aerospace de- 
fense radars, collected on various 
communications networks, and de- 
livered to our command and control 
systems. This data must be analyzed 
so that the intelligence in the in- 
formation can bo extracted and made 
meaningful to a user. RADC is in- 
volved in many types of data process- 
ing, and in the applications of data 
processing techniques to specific Air 
Force problems, 

9 Automatic Language Translation 

In addition to the operational type 
data enumerated, technical publica- 
tions contain numerous articles in 
various languages. Translation of this 
information is essential and presents 
an increasingly significant task which 
we desire to pexform automatically 
to the greatest extent possible. There- 
fore, we have a program to develop 
data processing techniques for auto- 
matic language translation, including 
the input and output devices as well 
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Lightweight troposcatter equipment, developed by RADC, uiulergoea tcata at 
Eglin AFB, Fla* 


as the main frame memory systems 
and actual hardware* This is not 
just a simple diction ai’y- type lookup 
on a word-tO“\vord basis. Rather, the 
sentences in one languag’e format 
must he translated into meaningful, 
proper English grammar. Along the 
same lines, hc., handling of textual 
data, we are interested in evolving 
techniques for automatic abstracting, 
indexing and retrieval. 

We also are involved in the automa- 
tion of as much of the processing 
as is possible in the preparation of 
charts and other caitographic data. 
This includes photo interpretation 
and the automatic scanning of photo- 
graphs, maps and charts to facili- 
tate the extraction of intelligence 
from these materials. 

• Display Techniques. 

More and more the computer is 
becoming the heart of command and 
control systems, in communications, 
and in display devices. Thus, technol- 
ogy must be worked out for the 
interface between data processing and 
the other functions of command and 
control systems. Also, efTort must go 
into the software and the peripheral 
equipments required for the proper 
utilization of data processing tech- 
niques in our Air Force environment. 

We are concerned with the display 
subsystem — that part of the overall 
electronic system which finally pre- 
sents the information to a decision 
maker. Here, we are involved in real- 
time display techniques to keep key 
people informed of changes as they 
occur. This requires a great deal 
of research and development on dis- 
play devices, on new materials for 
electro “luminescent or bipolar crys- 
tals, on reusable film in cases where 
we cannot have real time, on multi- 
color displays, and on the various 
human engineering factors involved 
in making the display easily under- 
stood and assimilated by the viewer. 
One of the key problem areas in 
real-time display, at least for large- 
scale displays, is the cost-per-resoUi- 
tion element. This cost is very much 
affected by the brightness of the dis- 
play element and by the switching 
circuits required for their activation. 
Millions of such elements will be 
needed in order to present the large- 
scale type of display now used, c.p,. 
Strategic Air Command headquarters, 
in presenting in multicolor air and 
missile fleet status infox*mation re- 
quired by that headqu alters. In al- 


most all cases, that headquarters now 
uses a display system which in some 
manner employs the projection of 
film, 

In addition to the foregoing, there 
exists a requirement for research and 
development on the reliability of the 
electronic system components, and on 
electromagnetic compatibility between 
various elements and subsystems. If 
our equipments are to operate with 
a high degx*ee effectiveness, they must 
not inteifei’c with each other. We 
must devise methods for measuring 
interferences that might be expected 
in new equipments that ai’e to be 
placed in operation. We must deter- 
mine the extent of their vulnerability 
to other signals, and insure that elec- 
tronic systems effectiveness is not 
reduced by excessive intexference. 

Management of 
Effort and Resources 

All of the foi‘egoing forms the 
major pai’t of the mission at the 
Rome Air Development Center. Man- 
agement's problem is to assui'e that 
a good balance is maintained between 
the amount of effort and the resources 
provided in each of the areas, We 
want to be sure that as technology 
within one area increases, its appli- 
cation will not be hindered by gaps 


in the technology of other areas. 
Maintenance of good balance of of- 
foi*t in all of these areas is es- 
sential. 

Advances in the state of the art 
in technology are stimulated by 
two essentially independent processes. 
The first is natural curiosity and 
ci’eativity in exploiting unltnovTi 
fields. Nuclear power, the laser, and 
solid state electronics are but a few 
of the breakthroughs in technology 
that have occurred recently. The sec- 
ond is responsiveness to stated prob- 
lems and requirements. This second 
type of research and developincntf 
which generally leads to incremental 
impi'ovements in the state of the 
ax't, is paitticularly impoi^tant during 
periods of conflict such as that in 
Southeast Asia, 

It is essential that a portion of 
our resoui’ces be reseiwed for re- 
search and development of the first 
type which leads to new technology 
— solutions looking for problem b+ 
Breakthroughs in the first category 
lead to an entirely new cycle in the 
second category. 

In each category the pi-epondo ranee 
of the ideas originate from within 
the laboi^atoines, but the execution 
of these is controlled at higher eche- 
lons. 
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Based on its knowledge of tech- 
nology and operational requirements, 
the Office of the Secretary of De- 
fense (OSD) sets broad policy guide- 
lines. Pui’ther, it exerts strong in- 
fluence on the laboratory's program 
through the control of funds and 
facilities, The laboratory director also 
obtain a guidance from the OSD level 
by observing the type of program 
that OSD manages in detail at its 
level, The selection of such programs 
is a good indication of DOD empha- 
sis and priority. 

Air Force headquaii:ers uses OSD 
policy guidelines and information as 
bases for preparing its guidance for 
the Air Force Systems Command. 
Tlds guidance comes generally in the 
form of the Planning Concepts Docu- 
ment and Pi*ogram Change Proposals, 
Additional control of funds and re- 
sources is exercised at the Air Force 
headquarters level, always with the 
two-way communications, both up and 
do^vn, necessary for good manage- 
ment. 

The Air Force Systems Command 
controls its laboratories through the 
Director of Laboratories (DOL). 
Within the command are the sys- 
tems divisions responsible for acquir- 
ing new operational systems, and the 
laboratories to provide new technol- 
ogy for the new systems. The DOL 
prepares the Long Range Plan 
which looks ahead 10 years and at- 
tempts to forecast the requirements 
for new technology and the ap- 
proaches required for solving the 
problems. Technical Objective Docu- 
ments (TODs), prepared by the lab- 
oratories, are published by the DOL, 
There are approximately 40 TODs 
covering major technological areas, 
and each TOD contains several spe- 
cific technical objectives. Each of the 
technical objectives discusses the state 
of the ai*t in the particular area, 
the areas which limit the state of 
the art, and possible approaches 
which might advance the state of 
the art. These TODs serve two im- 
portant functions. First, they require 
the working-level scientists and engi- 
neers in the laboratory to assess 
their technology and forecast where 
that technology is heading. This can 
Influence decisions at higher levels. 
Second, they are given wide distri- 
bution to industry where they can 
be used to set up corporate goals 
consistent with national goals. (See 
article, “U.S, Air Force Technical 
Objective Document Program,^* De- 


fense Industry Bulletin, December 
19C8, page 14,) 

The laboratory prepares its pro- 
grams, utilizing to the best advan- 
tage the guidance it receives from 
its higher echelons. However, it does 
much more than this. It reacts con- 
stantly to the needs of the systems 
divisions of AFSC and of the op- 
erating commands. For example, tlie 
systems divisions prepare Technol- 
ogy Needs (TNs) with which they 
task the laboratories. These TNs de- 
scribe operational deficiencies, limita- 
tions, blocks to improvement, or prob- 
lems which have not been solved satis- 
factorily, The laboratory is expected 
to respond to these needs, either by 
identifying technology which will 
solve these problems, or by incor- 
porating the requirement into its ex- 
ploratory development program. The 
laboratory also works directly with 
the customer. For example, RADC 
works directly with the Aeronautical 
Chart and Information Center in the 
development of automatic carto- 
graphic capabilities. Similarly, we 
work directly witli the Seventh Air 
Force in Southeast Asia, implement- 
ing the latest reconnaissance inter- 
pretation techniques, 

The laboratory works directly with 
industry and universities, discussing 
requirements and ideas for new tech- 
nology or applications of new tech- 
nology. This technical exchange takes 
place through formal procedures, 
such as Technology Reviews, Inde- 
pendent Research and Development 
Program Reviews, etc,, and through 
informal discussions between engi- 
neers and scientists in the laboratoi*y 
or at symposia. Industry responds 
with unsolicited proposals based on 
knowledge of Air Force requirements, 
RADC accepted 44 out of 2B6 un- 
solicited proposals last year, or about 
one out of every six received. 

Finally, the laboratory prepares its 
technical program plan for the fol- 
lowing two fiscal years. This plan 
is composed of hundreds of individual 
line items (at RADC this involved 
about 1,600 specific efforts) which 
are grouped into the vanous project 
areas assigned to the laboratory. 
These represent the best technical 
judgment of the laboratory. On the 
basis of this plan, contracts are nego- 
tiated with industry and universities; 
and in-house work is initiated to pix)- 
vide a solid research and develop- 
ment program. 

To be successful, the laboratory 


reseai'cli and development program 
must be dynamic. It must contain 
all of the new pertinent technology 
and reach out as far as possible. 
It must not be satisfied -with only 
small increments of improvement or 
change. 

The program must be flexible. It 
must be capable of making room 
for new Ideas that are generated. 
As priorities cliange or new require- 
ments arise, it must be willing to 
bury old horses and place bets on the 
new ones. 

The program must be responsive. 
This is particularly true in times 
of conflict when the lives of men 
may very well depend upon the lab- 
oratory output. 

The program must be updated con- 
tinuously to provide the best possible 
balance considering the need for new 
technology, the apjAications of tech- 
nology to operational requirements, 
and the constraints of money and 
manpower. 

Navy To Retire 
19 Ships 

Tlie Navy has announced the names 
of 19 ships to be retired and five to 
be transferred to reseiwc status as 
part of the FY 1970 fleet cutback. 
The action is aimed at meeting a 
budget reduction of $20 million. 

The ships to retired are the USS 
Irox (SS-482), USS Waller (DD- 
4G6), USS Taylor (DD-468), USS 
Walker (DD-617), USS Jenkins 
(DD-447), USS Fletcher (DD-.446), 
USS Black (DD-66G), USS Marshall 
(DD-G7G), USS Vammen (DE-644), 
USS M&rch (DE-690), USS White- 
hurst (DE-634), USS Falgout 
(DER-324), USS Vance (DER- 
387), USS Ilaverticld (DER-393), 
USS Wilhoite (DER-397), USS 
Aliulra (AF-65), USS Shasta (AE- 
6) and an unnamed diesel submarine. 

The five ships to be iransfeiTed to 
Naval Reseiwe training status are the 
destroyers USS Huniinglon (DD- 
781), USS Maddox (DD-731), USS 
S. Moore (DD-747), USS H.E, Hub- 
bal'd (DD-748) and USS Binisli 
(DD-745). 

Also part of the FY 1970 reduction 
is the temporary inactivation of 
Patrol Squadron 7, based at Jackson- 
ville, Fla. The squadron will bo placed 
in a atand-down stains pending 
tmnsition from P-2 to P-8 aircraft, 
scheduled for about April 1970. 
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FROM THE SPEAKERS ROSTRUM 


DOD Administration of 
Military Assistance Program 
and Foreign Military Sales 


AddrcSR by Lt, Gen* Robert H. 
Warren, USAF, Dcp, AuftL Secretary 
of Defense Assistance & 

Sales), Office of Asst* Sscratary of 
Defense (International Semrity Af- 
fairs), at the Aerospace Industries 
Association of America Fnte^mational 
Committee Meeting, Washington^ 
D, €*, March 20, 1909. 

I am plrasiod to i)articipate in this 
Aei’onpaco Industrios Association 
niGctinK. I am a wave of the impor- 
tanre and effectiveness of your ac- 
tivities in STipt^ort of national 

objectives, and particularly their con- 
tributions to our Military Assistance 
Program (MAP) and Foreign Mili- 
tary Sales (FMS). 

These are my subjects today. I wish 
they were new and fascinating. Un- 
fortunately, they are complex and 
sometimes controversial. Both involve 
many rather routine facts and figures. 
Military assistance and sales are, 
however, most important to our 
world -wide policy of collective se- 
curity and, I hope, matters of interest 
to this important organisation. 

Today, I hope to bring you up to 
date on our current activities and look 
briefly into the future; and to -com- 
mont on the presently on-going re- 
organization of military assistance 
grant aid and Foreign Military Sales 
operations in Office of the Secretary 
of Defense (OSD), possible policy 
clianges, and the Military Assistance 
Progi’am, 

First, the OSD reorganization; Two 
separate major offices in OSD*s Inter- 
national Security Affairs (ISA) have 
been responsible for foreign military 
sales (International Logiatics Negoti- 
ations) and military assistance gi’ant 
aid programs (Director of Military 
Assistance)* 

Effective 12 days ago, these func- 
tions were combined in a single new 
office under the Deputy Assistant 


Secretary for Military Assistance and 
Sales, 

Military assistance and sales wore, 
as I am sure you know, first author- 
ized by the Mutual Defense Assistance 
Act of 1949. Ever since General 
Lemnitzer hoadod the original office 
of Military Assistance in the early 
1050s, there has been an organiza- 
tional unit in ISA charged with ad- 
ministering these programs for the 
Secretary of Defense, Both grant aid 
and sales assistance continued to l>e 
provided under the authority of the 
Foreign Assistance Act and predec- 
essor mutual security legislation until 
eiuictment of the Foreign Military 
Sales Act of 1968. 

Although still dependent on com- 
mon legislation, grant aid and sales 
became separate administrative func- 
tions within ISA when the Office of 
International Logistics Negotiations 
WRS Gstablishcd five years ago under 
Henry Kuss, who has departed fi’om 
government service. The very recent 
re-combining of these grant and sales 
functions in the new single office is a 
logical move for several good reasons: 
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o The transition from grant aid to 
sales is well advanced. The cuiwe oi 
delivery on a sales basis ci'ossed thal 
of grant aid in 1962. 

o The reduction in grant aid an<! 
the corresponding increase in salei 
will continue as our allies become 
more self-sufficient and better able 
financially, to support adequate mill 
tary establishments. 

o The severe pressure on our tot a 
national resources, stemming from thi 
cost of the war in Southeast Asia am 
increasingly urgent domestic needfi 
make it more essential that all foreigi 
assistance acUvities bo closely coor 
dinated. Military assistance and sales 
and the several fonns of Gconomi' 
aid as well, must all work together h 
promote the security and foreign pci 
icy objectives of the United States 
Duplication, waste, or competitioi 
among them cannot be tolerated I 
increasingly limited appropriation 
for these related purposes are t 
make optimum contribution to attair 
men! of those objectives. 

Both MAP and PMS legislation Ir 
eludes numerous provisions an 
restrictions, designed to insure prope 
control of arms iranafer.s and to mah 
certain that they support natitmi 
policy. Compliance with these require 
ments of the law, which I shall mei 
tion in greater detail subsequent!: 
will be facilitated by the combine 
administration of the two functions 

Twin /nsfrt/meitfs 
of Naf/ona/ Po/icy 

The Military Assistance Progrn 
and Foreign Military Sales are tw 
instruments of that national polic 
They complement each other as meai 
by which the United States aupporl 
strengthens and participates in fr 
world collective security. Arms trau 
fers represent a direct and slgniflca 
contribution to the military poslu 
of allied and friendly nations m 
regional defense organizations wbl 
is the substance of collective securil 
The armed forces we thus help 
support represent an extension of o 
own defensive posture and a maj 
deterrent to Communist aggression* 


U.S, commitment to the principle 
and practice of collective security is 
manifest in the bilateral and multi- 
lateral collective security arrange- 
ment wo have entered into with 43 
countries throughout the Free Woidd 
since World Wfir II. Our membership 
in NATO, SEATO, ANZUS and the 
Rio Pact and, although we are not a 
signatory, our participation in the 
military planning activities of 
CEbfTO, also signal to both our 
friends and our potential enemies our 
determination to prevent further 
Communist aggression in any area of 
the Free World. 

Although both grant aid and sales 
are instrumental in the development 
and maintenance of a credible collec- 
tive defense, the contribution of MAP 
deserves special mention because it 
was this program which first checked 
further Communist expansion in 
Europe, and then went on to provide 
other threatened countries and areas 
with the means to protect themselves. 
The magnitude and importance of that 
contribution is reflected in the fact 
that no MAP recipient has been 
brought under the control of the 
USSR or the Peoples Republic of 
China, and only one former grantee, 
Cuba, is now a Communist country. 
Militaiy assistance has also been a 
key factor in our relationships with 
nations in which we have bases and 
installations essential to optimum de- 
ployment of our own forces in sup- 
port of U,S. global strategy. 

Scope of Program 

These are just a few of the ways 
in which the Military Assistance 
Program has promoted the se- 
curity and foreign policy of the 
United States for 20 years by its 
support of the fi'ce world common 
defense effort. That support has taken 
the form of more than $34 billion 
wo r til of military equipment and re- 
lated training — and associated costs — 
provided to a total of 78 allied and 
friendly countries. The materiel furn- 
ished included: $7.3 billion in vehicles 
and weapons, $6,6 billion in aircraft, 
and $4.2 billion in ammunition. Con- 
sider what, in fact, this expenditure 
lias purchased in the form of forward 
defense. 

Today, of course, the program bears 
it tie resemblance in size and scope 
^0 our initial grant aid undertaking 
^or which the Congi’ess appropriated 


almost $6 billion in PY 1962 — almost 
16 times our $376 million budget re- 
quest for PY 1J)70. Increasing selec- 
tivity is another index of change, 
'fhe number of recipient countries has 
been reduced from 69 in FY 1963 to 
48 in PY 1969 — and of those 48, 
only 25 are receiving materiel. Five 
of tliem alone — tlie forward defense 
countries of Greece, Turkey, Iran, ami 
the Republics of China and Korea — 
account for approximately three- 
quarters of the total current year 
(1969) program. 

Perhaps the best measure of both 
past MAP accomplishments and the 
on-going mutually beneficial interac- 
tion of grant aid and foreign military 
sales is the steady shift from the 
former to the latter, as earlier re- 
cipients become able to purchase the 
military equipment necessary to re- 
])lace or augment the materiel given 
them by the United States in earlier 
years. It is interesting to note, how- 
ever, that total military exports, both 
grant aid and sales, have steyed rela- 
tively consistent during the last 16 
years, and that this stability will 
probably continue. 

Grant aid programs for western 
European NATO nations from 1950 
through FY 1967 totalled $12,3 billion. 
Sales ordei^s placed by tlie same nine 
nations since 19G2 amount to $6.2 
billion — almost half the grant aid 
total. And, since the termination of 
grant aid to Japan in 1906, annual 
average Japanese acquisition of U.S. 
military equipment through co-pro- 
duction, commercial import and for- 
eign militaiy sales is ininning about 
$100 million. 

Turning now to foreign military 
sales world- wide, I want to begin by 
recapitulating a few figures which I 
believe are significant, beth as a 
record of past performance and as an 
indication of things to come: 

• The United States has taken 
foreign military sales orders totaling 
.$11,6 billion during the seven years 
ending in June 1968, 

• Our long-standing estimate that 
actual sales would approximate $1 to 
$1.6 billion a year has been realized. 
Recent annual order total has some- 
what exceeded $1.6 billion, 

• The fact that a very high per- 
centage of total sales orders to date 
have been placed by developed coun- 
tries shoots down the uninformed, but 
unhappily persistent, claim that mili- 
tary purchases ai’e jeopardizing eco- 


nomic progress and fomenting ams 
i*aces among underdeveIoi)efl nations. 
Actually, Europe accounts for 74 per- 
cent of all sales orders since 1962, 
while only 1 percent is attributable 
to Africa ami 2 percent to I>atin 
America. 

® If the so-called ''oil rich*' coun- 
tries are included in the category of 
developed and industrialized nations, 
only 9 percent of total orders during 
the iiast sev<*n years have come from 
the less dovoloiied countries. On a 
year-to-year basis, however, the por- 
tion coming from less devGlo]^ed coun- 
tries is slowly increasing as tlie tran- 
sition from grant to sales continues. 

» It is also interesting to note that 
of tho $11.6 billion total I mentioned 
oaidier, 28 percent represented orders 
handled directly by U.S. firms, 48 
percent orders handl&d on a govern- 
ineiit-to -government basis, and 24 per- 
cent on a credit basis. The latter were 
divided about half ami half bclwoen 
tho Export-Im])ort Rank and iirivate 
banking on the one hand, and Defense 
Department credit on the other. 

• Finally, during the past seven 
years, tho cash receipts coming from 
foreign military sales have covered 
just sliort of 60 percent of foreign 
exchange costs asaociatod with the 
overseas dojiloyment of U.S. forces in 
all areas except Southeast Asia. 

Operofjon Under 1968 Act 

The current fiscal year is the first 
year of operation \mdor the Foreign 
Military Salo.s Act of 1968. Although 
it provides for a ninuber of specific 
controls to be exercised by the Con- 
gress, wo have always aiipliod certain 
major rrstraints on foreign military 
sales. It is generally required that the 
military equipment being sold meet a 
valid military need, Tho recent de- 
cision of the Federal Republic of 
Germany to procure the PImntom 
aircraft meets a military requirement 
which is almost as important to tho 
United States as it is to Germany, 
Many military exports, howevor, in- 
volve inoro complex criteria. Tlieso 
are all closely associated with the 
support of U.S. foreign policy, hut 
they include specific considorn lions re- 
lated to U.S. security, probable impact 
on arms races, questions of releasabb- 
ity of classified information, an'* 
tension of U.S, influence. 

U.S. military exportr 
good econc ’ 
sense. The 
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uso of country resoiii’ceSj because they 
arc dosi|?no(l to exert a restraining 
influence on the diversion of scarce 
resources to any inilitary purchases 
for which there is no valid roqui re- 
in out. Financing sources and terms 
take into consideration both the abil- 
ity of the country to pay and the 
ability of the United States to make 
credit available, on a basis which puts 
it to boat use among^ many needs. 

Tlie typical potential sale involves 
all of these considerations and re- 
straints and, often to the chagrin of 
international vice presidents of your 
inetnber firms, many prosjiectivc sales 
end u]) on a ^‘disapproved*’ list. 

As I mentioned earlier, the Foreign 
Military Sales Act of 1968 contains 
a number of provisions winch I be- 
lieve are worili enumerating. This 
now SC]) a rate sales legislation has: 

• Abolished the so called “revolving 
fund’* — establishing instead a requ ire- 
mo ni to obtain from the Congress 
each year such funds as are required 
to finance those military credit sales 
for which no other credit is available, 

• Annulled tlie authority of the 
Defense Department to guarantee Ex- 
))ort- Import Hank credit to the loss 
developed countries. 

• Placed a coiling’ of $296 million 
on foreign military saios credit which 
may be extended (iuring the current 
fiscal year, For FY 1970. we have 
proposed a credit sales program of 
$850 million ba.sed on a fund request 
for $275 million. 

• Eslablishing now reporting rc- 
quiremenfs to the Congi’ess covering 
past .sales and estimates of future 
sales. 

The Conte Amendment, paralleling 
a provision in tlie Foreign Assistance 
Act, restricts the sale of sophisticated 
weapons. It also adds the provision 
that no credit sales funds will ho used 
to finance the sale of sophisticated 
weapons except for Greece, Turkey, 
Tran, Israel, the Philippines and the 
Republics of China and Korea unless 
the President finds such sale impor- 
tant to tho seen idly of the United 
States, 

Tho Symington Amendment pro- 
hibits any sale to a loss developed 
country which is diverting its own 
funds to exceshivo military expendi- 
tures, or diverting U.S. development 
assistance to any military expendi- 
ture- 

Tho Kuess Amendment provides 
that there shall be no assistance 


given to countries whose military 
dictators deny social progi*ess to 
their people. 

Finally, the Felly Amendment pro- 
hibits sales to a counti'y which inter- 
feres with U.S, fishing vessels. 

Tho Congress also established 
specific grant and foreign military 
sales ceilings for the FY 1969; $76 
million for Latin America (excluding 
training) and $40 million for Africa 
(including training) . 

Administration of the Profifram 

The new act also emphasized the 
responsibility of the Secreiai'y of 
State to exex'cise supervision over 
U.S. military exports. While we have 
always operated in close coordination 
with and under the policy control of 
tlie Department of State, this em- 
phasis in the act has led to a more 
comprehensive set of procedures to 
assure that there is absolutely no in- 
advertence in the management and 
control of foreign inilitary sales, 

The possibility of such inadvertence 
in administering either the Military 
Assistance Program or the Foreign 
Military Sales Program is minimized 
by a variety of other constraints and 
controls under which we operate. 
Each yoar*s programs, including coun- 
try sales estimates and MAP dollar 
ceilings for individual recipient coun- 
tries, are subjected to extensive and 
repeated review and refinement 
throughout the Executive Branch be- 
fore they are submitted to the Con- 
gress for legislative action, This is a 
never-ending cycle of considerable 
complexity, 

To illustrate, let me trace just the 
major steps by which military assist- 
ance plans and programs, developed 
by the Military Assistance Advisory 
Groups (MAAGs) and Missions in 
the field, finally become deliveries of 
equipment and training, The review 
jDrocess begins with the Country Team 
and continues through the cognizant 
Unified Command to the Olfice of the 
Seci^etary of Defense, at which point 
the required coordination brings into 
the picture the Joint Chiefs of Staff, 
the Department of State and the 
Agency for Inteimational Develop- 
ment (AID), the Bureau of the Bud- 
get, the National Security Council' — 
andj in some cases where Public Law 
480 is involved, even the Department 
of Agriculture. 

Tho final product of all this con- 
sultation and scrutiny is then re- 


duced to writing in what we c; 
Congressional Presentation Documc 
(CPD), which is submitted to fo 
committees of the Congress as nan 
tive and statistical documentation 
the PresiclonUs annual budget roqU( 
for MAP. These four committees 
Senate Foreign Relations, House ^ 
fairs and the Foreign Operatic 
Subcommittees of the Senate a 
House Appropriations Committees 
hold often extensive and always pei 
trating hearings on our proposals a 
report their findings and recomniem 
tions to thoir parent bodies. Floor \ 
bate, conference and final leg i slat 
action follow; but the cycle is \ 
complete, until the annual pi'ograni 
adjusted to conform to the amoi 
appropriated and any new res trie ti< 
which may have been added cluvi 
the legislative process. The cn<l res 
is, I can assure you, a carefully c 
ti'olled allocation of military as si 
ance which allows little latitude 
tlie sort of waste and mismanageni 
wliich critics of foreign aid delight 
ascribing to us. 

Foreign Military Sales are also, 

I have indicated, subject to very sti 
control and repeated review by ot 
elemonts of the Executive Branch i 
the Congress. Then, there is alw 
the General Accounting Office wai 
ing over all our efforts in both 
grant and sales portions of our o\ 
ation. 

One resiilt of this continuing, o 
pvehensive oversight of our aetivi 
is a substantial reduction in the ni 
her of personnel assigned to W 
and FMS duty with 45 MAAGs, r 
sions, and five defense attac 
charged with responsibility for 
ministering military assistance ] 
grams and facilitating sales arrni 
ments in their respective 1 
countries. We expect to reduce 
sonnel strength in those over 
elements of our operation by 2 
before July 1970, leaving about 5 
total world-wide. This x'eductioix 
of course, have a favorable impac 
both our balance of payments aj 
tight military budget. 

I hope to Use the talents and 
tacts of the remaining 5,000 to 
fullest possible extent in our For 
Military Sales activities, and f 
sider it important that your over 
representatives work with or thn 
them and their offices whenever 
can, 

(Continued on Inside Back Covt 


30 


June ' 



MEETINGS AND SYMPOSIA 



JUNE 

Fifth Propulsion Joint Specialist 
Conference (classified), June 
at Colorado Springs, Colo. Sponsor; 
American Institute of Aeronautics 
and Astronautics. Contact: Meetings 
Department, Ameincan Institute of 
Aeronautics and Astronautics, 1290 
Sixth Ave., New York, N.Y. 10019. 

Federal Research and Development 
in the 70s — Its Need and Scope 
Symposium, June 11-12, West Audi- 
torium, Department of State, 23 rd St. 
between G and D Sts,, NW, Washing- 
ton, D.C. Sponsor: National Security 
Industrial Association, Contact: Na- 
tional Security Industrial Associa- 
tion, Dept. RD, 1030 15th St., NW, 
Suite 800, Washington, D.C, 20005. 
Phone (202) 296-2266. 

Microcirculation in Perfused and 
Transplanted Organs and Organ Sys- 
tems Conference, June 16-17, at Uni- 
versity of Miami, Miami, Fla. Spon- 
sors; O/hce of Naval Research and 
University of Miami. Contact: Dr. 
Theodore I. Malinin, Biochemical 
Research Laboratory, American 
Foundation for Biological Research, 
11126 Rockville Pike, Rockville, Md, 
20862. Phone (301) 946-1260, 

Parnllel Processor Systems Sym- 
posium, June 26-27, at Naval Post- 
graduate School, Monterey, Calif. 
Sponsors; Naval Weapons Center, 
Navy Postgraduate School, Hobbs, 
Associates, Inc,, and the Ofllce of 
Naval Research, Contact: Joel Trim- 
ble, Office of Naval Research, Code 
487, Washington, D.C. 20360, Phone 
(202) 696-5038. 


JULY 

Sixth International Physics of 
Electronics and Atomic Collision Con- 
ference, July 27-Aug. 2, Massachu- 
setts Institute of Technology, Cam- 
bridge, Mass. Sponsors; Air Force 
Office of Scientific Research, Massa- 
chusetts Institute of Technology, 
Office of Naval Research, National 
Science Foundation, International 
Union of Pure and Applied Sciences, 


and the Army Research Office, Dur- 
ham, N.C, Contact; D.W. Weniier- 
sien, Air Force Ofllce of Scientific 
Research (SRPP), 1400 Wilson Blv(L, 
Arlington, Va, 22209, phone (202) 
Oxford 4-6464; or Dr. Robei't Macc, 
Director, Physics Division, U.S. Anny 
Research Office- Du xdi am, Box CM, 
Duke Station, Durham, N.C. 27Y0G. 
Phone (919) 286-2285. 


AUGUST 

Fifth Cryopreservation Conference, 
August 7-D, at Buffalo, N.Y. Spon- 
sor; Office of Naval Research, Con- 
tact: Lt. Cmdr, Vernon P. PcriX 
MSC, USN, National Naval Medical 
Center, Bethesda, Md. 20014. Phone 
(301) 296-1123. 

International Conference on Photo- 
conductivity, August 12-16, at De- 
pai’tment of Materials Science, Stan- 
ford University, Stanford, Calif. 
Sponsors; Physics Branch, Office of 
Naval Research and Department of 
Materials Science, Stanford Univer- 
sity. Contact: Prof. R.IL Bube, Local 
Arrangements Chairman, Department 
of Materials Science, Stanford Uni- 
versity, Stanford, Calif. 94806. Phone 

(415) 321-2300. 

International Conference on Science 
of Superconductivity, Aug, 2C-28, 
Stanfoixl University, Stanford, Calif. 
Sponsor; Air Force Office of Scienti- 
fic Research. Contact: Li. Col. R.A, 
Ilouidobre, Air Force Office of 
Scientific Reseai’ch (SRPS), 1400 
Wilson Blvd„ Arlington, Va. 22200, 
phone (202) OXfoixl 4-5688; or 
Prof, W.M, Fairbank, Stanford Uni- 
versity, W, W. Hanson Laboratory of 
Physics, Stanford, Calif, Phone 

(416) 327-7800. 


SEPTEMBER 

Fourth annual Society of Logistics 
Engineers Convention, Sept. 9-10, at 
the Cape Kennedy Hilton Hotel, Cape 
Canaveral, Fla, Sponsor: Society of 
Logistics Engineers. Contact: George 


Dill, Publicity Chairman, Public Re- 
lations, M.U. 617, Aerospace Seiwices 
Division, Pan American World Air- 
ways, Inc., Patrick AFB, Fla. 32926. 
Phone (303) 404-4844. 

Navigation and Positioning Sym- 
posium and Advanced Planning 
Briefing for Industry (classified), 
September 23-26, Fort Monmouth, 
N.J, Sponsors: Army Electronics 
Command, Institute of Navigation 
and the Army Aviation Association 
of America. Contact; Col, James L, 
Burke, Special Assisi ant for Aviation 
and Aviation Electronics, Army Elec- 
tronics Command, P’orl Monmouth, 
N.J. 07703. 


NEREM— 69 Calls for 
Technical Papers 
for November Meeting 

The New England section of the 
Institute of Electrical and Electronics 
Engineers has issued an invitation 
for papers for the 22nd Annual 
Northeast Electronics Research and 
Engineering Meeting (NEUEM) to 
bo held in Boston, Musa., November 
6-7. 

NEIlEM-09 will consider two types 
of papers: first, technical papers in 
engineering, research, or development, 
focusing on now and original work; 
second, technical application papers 
covering the use of components, cir- 
cuits, instruments and hardware in 
military, industrial, or commercial 
equipment. Authors wishing to check 
suitability of their subjects may call 
tho NEREM ofilco, (617) 627-6944. 

Tho deadline for botli the abstract 
and condensed versions of the papers 
has been act at July 1, 1969, by 
NEREM-69. The address for sub- 
missions la: Program Oiairman, lEE 
NEREM-G9, 31 Channing St, Nowton, 
Muss, 02168. 

For furtlier Information on 
NEUEM-09 contact Val Laughnor 
Associates, Inc., 681 Boylston St, 
Boston, Mass, 02110. Phone (017) 
267-3800. 
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DEPARTMENT OF DEFENSE 

Gen. Andrew J. Good paster, USA, 
designated to sucoced Gen. Lyman L. 
Lemnitzer, USA, as Comamnder-iii- 
Chief, LJ. S. European Command, and 
Supreme Allied Commander, Europe, 
fomally assumed command of the 
U, S. European Command on May 5. 
Gen. Lemnitzer will remain as 
Supreme Commander, Europe, until 
he retires on July 1, at which time 
General Goodpastor will assume that 
command. 

Richard A. Ware has been selected 
as Principal Dep. Asst, Secretary of 
Defense (Inleniational Security Af- 
fairs), succeeding Ralph Earle 11, 
who will become Defense Advisor, 
U,S, KATO, in Brussels, Belgium. 

Joseph J. Ejiebling, Dir. of Security 
Policy, Office of Asst, Secretary of 
Defense (Administration), is one of 
10 recipients of the 1969 Career Serv- 
ice Award given by the National Civil 
Service League, The award recog- 
nizes Licbling's unique expertise in 
the sGcuinty policy area. In his posi- 
tion, he seiwes ns principal advisor 
to the Asst, Secretary for Administra- 
tion with responsibility for policy 
planning, program guidance, and ex- 
ecutive direction of security programs 
for both DOD organizations and de- 
fense contractors. 

Brig. Gen. Henry J, Stehling, US- 
AP, has been assigned as Dir., Real 
Property Maintenance Directorate, 
Office of Asst, Secretary of Defense, 
(Installations & Logistics). 

Col. Daniel H, Callahan, USAF, 
(Brig, Gen. selectee), is the new Dir, 
of Production, Defense Contract Ad- 
ministration Seiwices Region, De- 
fense Supply Agency, O’Hare Inter- 
national Airport, Chicago, III. 

Col. Benjamin W. Eakins, USAF, 
(Brig. Gen, selectee), has been named 
Chief, Financial Sendees Div., Con- 
tract Administration Directorate, 
Defense Contract Administrative Serv- 
ices, Defense Supply Agency, Cameron 
Station, Va. 

Col. Willis M. Lake, USAF, (Bitg. 
Gen, selectee), has been assigned Dir,, 
Quality Assurance, Defense Contract 
Administration Seiwice Region, De- 


fense Supply Agency, Federal Office 
Building, Cleveland, Ohio. 

Col, George L. Dalfriea Jr„ USAF, 
is the new Dep. Dii\, Office of Legis- 
lative Affairs, Office of the Secretary 
of Defense. 

Col, Robert E, Hamel, USAF, has 
been assigned as Dep, Project Man- 
age!*, SATCOM Program Manage- 
ment, Defense Communications 
Agency. 

Col. Robert R. Locliry, USAF, is 
Staff Officer, Office of Asst. Dir. 
(Space Technology), Office of the Dir, 
of Defense Research and Engineer- 
ing, 

Cnpt, William 0. McLean, USN, 
has been assigned as Chairman, Joint 
Chiefs of Staff Special Study Group, 
Washington, D.C. 

Cnpt. Gilbert S, Young, vSC, USN, 
is the new Commander, Defense Con- 
tract Administration Services Region, 
Defense Supply Agency, Atlanta, Ga. 


DEPARTMENT OF THE ARMY 

Maj. Gen. Frederick J, Clarke has 
been nominated for lieutenant general 
to replace Lt. Gen, William F, Cas- 
sidy as Chief of Engineers. Maj. Gen, 
Claidce has been Dep, Chief of Engi- 
neers. Lt, Gen. Cassidy is retiring 
from active service, 

The new Director of Maintenance 
at Headquarters, Army Materiel 
Command, Washington, D. C., is Brig, 
Gen, Arthur W« Kogstad. 

Maj. Gen, Henry A, Rasmussen has 
been named Commanding General, 
U.S. Ainny Weapons Command, Rock 
Island, 111, He replaces Maj. Gen, 0, 
E, Hurlbut who was appointed as 
Army member of the Joint Chiefs of 
Staff Logistic Review Board. 

Dr. William L, Archer has been 
appointed scientific advisor to the 
Institute of Land Combat, Fort Bel- 
voir, Va, He is the former Dir., Com- 
bat Operations Research Group. 

The U.S. Army Aviation Test 
Board has a new president, Col. Daniel 
G. Gust, who stepped up from deputy 
president. 

Col. Joseph E, Halloran Jr„ has 
been named Comptroller/Program 


Coordinator for the U.S. Army Com- 
bat Developments Command, Fort 
Belvoir, Va. 

Col. Howard C. Mctzler has taken 
command of the U.S. Army Abeideeu, 
Md., Research and Development 
Center. 


DEPARTMENT OF THE NAVY 

Capt. Douglas G. Aitken> SC, has 
been named Dep. Commander for 
Purchasing, Naval Supply Syatem 
Command Headquarters, WnshingtoTij 
D.C. 

Capt, Richeard J. Licko has been 
assigned to the Defense Weapon Sys- 
tems Management Center, Wiigbt- 
Patterson AFB, Ohio, as Asst. Dean. 

DEPARTMENT OF THE 
AIR FORCE 

Lt, Gen. Robert N. Smith replace 
Lt. Gon. Robert J. Friedman as Chief 
of Staff, United Nations Conimsnd, 
Korea, and Chief of Staff, United 
States Forces, Korea. Lt. Gen. Fried- 
man is now Vice Commander, Ait 
Force Logistics Command^ Wdffht- 
Patlorson AFB, Ohio, 

Maj. Gen. Pete C. Sianis is tho rew 
Dep. Chief of Staff, Materiel, for the 
Strategic Air Command, Offutt AFB| 
Neb. 

Brig. Gen, Harmon E, Burns has 
moved from Asst. Dep. to Dep, Chief 
of Staff, Materiel, Air Training Com- 
mand, Randolph AFB, Tex. 

Col. Vernon R, Turner, Com- 
mander, Air Force Data Systems De- 
sign Center, Bolling AFB, Washing- 
ton, D.C,, has been appointed briga- 
dier general. 

Col. Thomas J. Cecil has been 
named Dir, of Systems Teat, Air 
Force Flight Test Center, Edwards 
AFB, Calif. 

Col. William R. Coleman has been 
assigned as A-7 systems support 
manager, Oklahoma City Air MalerUl 
Area, (AFLC), Tinker AFB, Okla. 

Col. Robert P. Fuqua has reported 
as Mission Dir., Test Operation*, 
Space and Missiles Systems 
(AFSC), Los Angeles, Calif. 
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Ground Elecfronks Engineering Insfallafion Agency 



Brigadier General Franklin A. Nichols, USAF 


T oday^s military environment, wdth 
its many faceted uses of global 
communications, has made the tradi- 
tional concept of military communica- 
tions as outdated as the carrier pigeon 
and the mule-dra^vn caisson. 

Tliis is particularly true of the 
Air Force. No longer can a “Wing 
and a Prayer^ be the byword. Com- 
mand control has taken its place. 

Only through the use of precise, 
reliable electronics is command and 
control possible. It is not that the 
computer and the scanner have taken 
over — they are simply a necessary ad- 
junct to the men and women who 
caiTy out the increasingly complex 
mission of the Air Force. 

This burgeoning future of com- 
munication s-electroni cs-meteorological 
(GEM) requirements was recognised 
by the Air Force in the late 1960s, 
when it created the Ground Elec- 
tronics Engineering Installation 
Agency (GEEIA). The engineering 
and installation capabilities of 27 or- 
ganizations in 7 different commands 
were consolidated to form the agency, 
and it became a part of the Air 
Force Logistics Command (AFLC). 
AFLG added on-site depot level main- 
tenance responsibilities to GEEIA^s 
mission in 1904. 

The ciUTent Air Force inventory 
of about $8 billion woiih of fixed 
ground GEM equipment, with an add- 
on of more than $500 million an- 
nually, testifies to the wisdom of 
the decision to establish GEEIA. 

Within the organizational structure 
of AFLC, GEEIA has the same status 
as APLC's air materiel areas 
(AM As). It is headquartered at Grif- 
fiss APB, N. Y., and has a global 
operating responsibility made up of 
6 regions and 1C squadrons strategi- 
cally deployed throughout the Free 
World. Nineteen Air National Guard 
squadrons, with some 3,400 men, also 


are assigned for mobilization and 
training. 

GEEIA^s customei's include each 
major air command, separate operat- 
ing agency and Air Force installation. 
At any given time, the engineers 
or their installation and mobile main- 
tenance teammates arc at work at 
any one of over 400 sites around 
the world. 

GEEIA Management System 

By necessity, management must be 
the first oi’dor of importance. A 
system knowm as the GEEIA Manage- 
ment System (GEMS) reflects every 
job that GEEIA is currently working 
on or has programmed, providing 
computerized information tailored to 
the agency's specific needs. This in- 
cludes data from the outset of the 
requirement to the wrap-up of the 
physical installation, and any neces- 
sary follow-on depot level mainte- 
nance. 

GEMS contains separate subsys- 
tems which handle the requirements 
of each management area. Data from 
each subsystem feed into a common 
data storage bank which produces 
composite reports that portray the 
total picture of resource requirements 
and utilization, plus the cuxTent stains 
of workload. This system is con- 
tinually reworked, revitalized and up- 
dated. 

Data obtained from GEMS are ana- 
lyzed and evaluated. Results of each 
preceding month's operation are pre- 
sented to the commander and appro- 
priate staff officers in the form of 
a monthly maimgemont review. Each 
region's performance is compared 
with its sister regions and with eslab- 
lishecl standards for each topic. Sub- 
jects evaluated range from adminis- 
trative support areas, upgrading on- 
thO“job training, job order status and 
completions to specific world-wide 
problems. 


This GEMS data and monthly man- 
agement review are published as the 
“Management Analysis Digest,” a 
composite, easy- lo-han die document 
111 at each commander and atafY mejn- 
ber can refer to at all times. 

Tile perfonnance yardsticks include 
such broad areas aa mission opei'a- 
tions (GEM support in terms of 
enginooring-installation and moliilo 
depot maintenance accomplishments) ; 
number of jobs, slippages in Facility 
Support Dates (FSD), delinquencies 
in FSD's plan l-in-pl ace recoixls; 
safety; training j finance; adminiatra- 
tioii and on-lhc-job training. 
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Brigadier General Franklin A* 
Nichole, USAF, Is Commander 
of fhc Air Force'a Ground Elec- 
tronics Bnglncerjiig Installation 
Agency. Prior to assuming this 
comnmud, he served as Chief 6f 
Staff, Soventh Air Force, in ■ 
Viotfiamj and before that com- 
mamlod the S3$t-d A if Divi-sion* 
General Nichols Is a graduate 
of Washington and Lee iTnivera- 
Jly, and alno has ettcmlcd the - 
Armed Forces Staff College, Na- | 
1 val War CoUege, nnd completed 
Parachute Jumn Training nt 1 
I Fort Bohnlng^ Ga* j 
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A member of GEEIA’s 2874th Squadron, llamstein, Germany, works on the 
billboard for the 486L project. 


Command Control of Problems 

To handle iinanticipated resource 
management problems on specific 
jobs, GEEIA established a command 
control room. Here, the daily status 
of GEEIA’s maintenance and instal- 
lation workload and work force is 
maintained. 

The infonnation from the computer 
is manually displayed with daily up- 
dating. Where are the teams? What 
are the compositions, both numbers 
and skill-wise? What are their prob- 
lems ? How can GEEIA headquarters 
assist the region or squadi‘on ? 

Each region is shown as a whole. 
IIow many jobs is it working on? 


Are any in trouble? How many are 
delinquent or forecast to be delin- 
quent? What is the utilization rate — 
number of people assigned, available, 
in training, on leave? In short, what 
is the personnel impact of a top- 
pidority project? 

With one region reviewed daily, 
the entire organization is covered on 
a weekly basis. Each effort is re- 
viewed from all angles. Is material 
needed? Is the allied construction at 
fault? Are additional personnel from 
other regions needed to augment the 
basic team ? Is a multiple shift opera- 
tion required ? 

Through these means, GEEIA has 
developed an optimum balance be- 


tween exception reporting^ where ap- 
plicable, while maintaining positive 
control on each and every job. Each 
region and squadron maintains a con- 
trol board displaying the same data 
on its participation efforts as is dis- 
played at the master control center 
in the GrifTiss headquarters, 

A virtual real-time status of the 
installation and maintenance prob- 
lems between GEEIA headqu alters 
and its overseas regions is made pos- 
sible by using a telex machine as 
an integral part of the control room. 
The Pacific Region also has direct 
telex access to its squadrons in the 
Philippines and Japan. 

This management-inf omation seek- 
ing activity has been extended to 
include those jobs that have been 
totally supplied in the field, but not 
yet staHed. In other words, all the 
equipment involved in the installation 
is there, but the installation has not 
yet begun. 

Those problems which are beyond 
GEEIA^s control, such as delays Jn 
allied construction or changes in the 
using commandos requirements, are 
pinpointed and brought to the atten- 
tion of the organization concerned. 
Similar information is forecast for 
succeeding quarters of the year bo 
that preventive action may be taken 
before it becomes a problem. 

In addition, periodic meetings with 
major command GEEIA customers, 
and a GEEIA Management Perform- 
ance System, among others, are ueed 
to keep an accurate pulse of the 
agency’s performance. 

From January to December 1968, 
GEEIA reduced delinquent jobs from 
over 2,000 to 970. The delinquent 
jobs in Southeast Asia are do^vn from 
a high of over 800 to just over 
80 — a decrease in the rate of delin- 
quency from over 20 percent to a 
low of 8 pei’cent. In the maintenance 
area, the delinquent jobs dropped 
from 260 to 60. Along with the overall 
reduction in delinquencies, GEEIA's 
production, measured by jobs com- 
pleted, increased more than 80 percent 
in the past year. 


Consolidation of 
Systems Engineering Efforts 

To further improve responsiveness 
and efiiciency, syslepis engineering ef- 
foHs are being consolidated at Head* 
quarters, GEEIA. 

In the past, each major command 
dealt with the individual GEEIA re- 
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gion on many of its long-range GEM 
program reciuirements, By consolidat- 
ing the pre-CEIP (Communications 
Electronics Implementation Plan) 
system a engineering responsibility in 
its headquarters at GrifTiss APB, 
GEEIA will have the perspective to 
evaluate total requirements. The cus- 
tomer will receive more responsive 
support through more detailed and 
realistic GEEIA programming. Some 
8 to 10 requests a week come in 
from the various using commands 
for help in pre-CEIP efforts. This 
benefits both GEEIA and the re- 
questor in several ways. 

First, the specifications and equip- 
ments are put into the CEIP in 
such a manner that it is not rejected 
by Air Force for faulty format, im- 
precise specification^ or erroneous de- 
tails. Second, resources can be pro- 
grammed by GEEIA more adequately 
to do the job, when it appears on 
the PCSP (Programmed Communica- 
tions Support Program) issued by 
the CEM division of AFLC's Deputy 
Chief of Staff for Operations. Third, 
the customer and the Air Force, as 
a wliole, benefit by having the com- 
mand and control facility engineered, 
installed and working on a timely 
schedule. Timeliness is considered so 
important that once a task is accepted 
and programmed, GEEIA^s Forecast 
Support Date can be delayed or 
changed only upon approval of the 
agGncy*s commander. Such a decision 
is not delegated to any lower level 
In the organization. 

Other actions have been taken to 
Improve custonaer support capability; 

• Standardization of organizations, 
functions and operating procedures 
in all regions. These activities, in 
conjunction with a completely auto- 
mated GEEIA management system, 
insure effective management control 
of GEEIA resources wo rid -wide and 
allow rapid response in support of 
emergency and high-priority GEM re- 
quirements anywhere in the world. 

• Continual self appraisal of capa- 
bility, workload and resources. This 
permits realignment of types and 
locations of skills to be most re- 
sponsive to users* needs, 

• Development of manning criteria 
and direct labor formulas. Pi*oper 
distribution and utilization of man- 
power resources for long-range work- 
load planning is recognized as a key 
aspect in successful job peirformance, 
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® Long-range forecasting of CEM 
workload through the U. S. Air Force 
Command Control and Communica- 
tions Program. This program is ex- 
tremely important to GEEIA since 
it includes the bulk of the commimi- 
cations-electronics program within 
the Air Force. It is an extension 
of the Air Force and DOD program- 
ming systems, and entails an annual 
program project spanning an eight- 
year period. GEEIA is working close- 
ly with each major command to insure 
that ground CEM requirements of 
the command are included in the 
annual communications - electronics 
submission. Only if the major com- 
mands prepare this document prop- 
Qv]y and on a timely basis can GEEIA 
elYecUvely forecast workload and re- 
source requirements to support its 
mauy customers, As an additional 
byproduct, skill distribution can be 
be adjusted to accomplish pro- 
jected woiidoad, 

• Quarterly reviews attended by 
GEEIA representatives, plus meet- 
ings with CEM Boards of the major 
commands* These provide an avenue 
for exchange of advanced infoi'inalioii 
on what the future requirements will 
1)0, and give GEEIA an extra break 
to assure that jobs are completed 
on time. 

• Dialogue with primary users and 
suppliers. Regular meetings arc 


scheduled between GEEIA and the 
Air Force Communications Service, 
XT. S. Air Force Security Services, 
the Air Force Systems Command*s 
Electronic Systems Division, and the 
Air Force Logistics Commaud*s Olda- 
lioma Air Materiel Area, These meet- 
ings px'ovidc an opportunity for face- 
to-face sessions between some of the 
biggest users of GEEIA*s service and 
the primary suppliers of the equip- 
ment, Potential problem areas are 
resolved before they actually arise. 
During the past year, these meetings 
can be credited with providing the 
]>roper atmosphere that reduced many 
of the problems which have tradi- 
tionally plagued GEEIA efforts in 
the ground CEM environment. 

Through management improvement 
techniques and the efforts of each 
member — from the installers in the 
Vietnam jungles to the engineers in 
headquarters and the regions — 
GEEIA has become truly a **can do** 
outfit, getting the job done on time 
and in a quality manner wherever 
it is called upon to do it. These 
efToiTs have provided the Air Force 
the ground communications-elec- 
tronics-metcorological environment to 
carry out its mission to “fly and 
fight*' in the increasingly complex 
milieu, whore the F-4 and the satel- 
lite operate in place of the carrier 
pigeon and mule-dva\vn caisson. 


Two members of the 2862n(l GEEIA Sqii adroit work on an “AK** building in 
support of the Navy’s Poseidon Program, Capo Kennedy AFS, Fla. 





Contracts of $1,000,000 and over 
awarded durinj? the month of April 
1969. 


DEFENSE SUPPLY AGENCY 


1— Trenton Textile Engineciinfir and Manu- 
facturing Co>t Inc., Tienton, N.J. Sl,4&2,- 
1)29. X9y,32ii wet weather imrkiis Defense 
Peisonnel Support Center, Philadelphia, 
Pa. DSA 100-60-0-1867 

— Texaco Inc.,. New' YoiK, N.Y. $3,764,739 
24,612,600 gn lions of automotive gasoline 
Defense Fuel Supply Centei, Ale\andiin, 
Va. DSA 600-69-0-1271. 

—GAS Corp., New Yoik, N.Y. $1,640,905 
83,480 packages of radiographic film. De- 
fense PeiFonne) SiippoiL Center, Philn- 
delDhia, Pn DSA 120-60-C-4262. 

— Trenton Textile Engineering and Mami- 
faclnring Co.* Tienton, N J, $1,029,452. 
124,180 men ^8 wet weathei coated over- 
alls. Defense Pei^onnel Support Center* 
Philndelphin, Pa. DSA 100-09-01882 
4_So-Sew Styles, Inc., Centre* Ala $1,167,- 
089. 163,664 men's blue wool flannel 

jumpeis Defense Peisonnel Support 
Centei* Philadelphia, Pa. DSA lOO-GO-C- 
1910. 

— J. P. Stevens and Co., Inc., New York* 
N.Y. $1,466,447. 2,760,000 yards of sateen 
cotton cloth. Defoneo Peisonnel Support 
Centei, Philadelphia* Pa, DSA 100-G9-C- 

1887. 

— Riegc] Textile Corp,, New York, NY, 
$6,916,036 2*200,000 yards of sateen cot- 
ton cloth. Defense Peisonnel Suppoit 
Center* Philndelphla, Pa, DSA 100-69-0- 

1888. 

— Burley Processing Co„ Burley, Idaho, 
$1,221,926. 262,086 cases of dehydinted 
potatoe slices Defense Peisonnel Support 
Center, Philadelphia, Pn, DSA 137-60-C- 
CC31. 


7— Consolidated Bag Corp., Phllndolphla, Pa. 
$2,816,811. 10,200,000 aeryllic uind bags. 
Defense Geneial Supply Center, Illch- 
mond, Vft. BSA 460-C9-C-1685. 

—Dowling Bag Co., Valdosta, Gn $1*041,- 
256. 3,750,000 aery 1 lie sand bags. Defense 
General Supniy Center* Richmond* Vn. 
DSA 400-69-C-4686. 

— Cavalier Bag Cd., Inc,* Lumbeiton, N,C. 
$3,607,214. 13,000,000 acrylHc sand bags. 
Defense General Supply Centei, Richmond, 


Va DSA 400-69-C-4G80. 

— Slar-Kist Foods, Inc.^ Teunlnnl Island, 
Calif. $1,008,347. 66,576 cases of canned 
tuna. Defense Personnel Support Center, 
Philndelphin, Pn DSA 184-69-C-0825. 

— Mlleom Products, Inc., Rochester, N.Y. 
$1,450,357 105,020 body aimor fiagmen- 
tntlon protective vests. Defense Personnel 
Support Centei, Philadelphia, Pn. DSA 
100-G9-C-1786. 

—Trenton Textiles Engineering Manufactur- 
ing Co., Inc.* Tienton, N.J, $1,136,520, 
82,000 body armor fragmentation piotec- 
tive vests. Defense Personnel Support 
Center, Philadelphia, Pn. DSA 100-69-C- 
1784 

8— Stone Manufacturing Co„ Columbln, S.C. 
$1,018,282 2,200,839 pahs men's Ihlgh 

length cotton dinweis. Defense Personnel 
Slip] 101 1 Center, Philadelphia, Pa. DSA 
100-6 9-C-l 054. 
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9 — In tinted Products Co., Inc., Deacon, N.Y 
$3,113,815 460,140 pneumatic mattresses. 
Defense Peiboiinol Suppoit Center, Phila- 
delphia, Pn. DSA J00'-09-C-l966. 

— ^Banneiciaft Clothing Co., Inc„ Philn- 
delphin, Pn. $1*719,660 86,000 men’s wool 
Hoige coats. Dofense Peisonnel Suppoit 
Center, Philadelphia* Pa. DSA 100-69-C-* 
1947 

— Tureini and Co., Vineland, N.J. $1,174,- 
613 65,070 men’s wool serge coats. De- 
fense Pctaonnel Suppoit Center, Phila- 
delphia, Pa. DSA 100-G9-C-1048 

— Dale Fashions, Inc., Vineland, N.J. $2,- 
619,972. 127,400 men’s wool serge coats. 
Defense Personnel Support Center, Phila- 
delphia, Pa. DSA 100-69-C-194Q 

10— Michael, Inc., Philadelphia, Pa. $1,110,- 
OOO, 50*000 men’s gieen wool seige coats. 
Defense Peisonnel Support Center, Phila- 
delphia. Pa. DSA 100-G0-C-1G4I. 

— Albert Turner Co.* Inc., New Yoik, N.Y. 
$1,106,000 60,000 men's green wool serge 
coats. Defense Personnel Support Center, 
Philadelphia, Pa. DSA 100-69-C-1942. 

n*— Burlington Industries* Inc., New York, 
N.Y. $3,324,330 869,000 linear yaida of 
wool floige cloth. Defense Peisonnel Sup- 
poit Center* Philadelphia, Pa DSA 100- 
69-C-1995. 

— Southern Worsted Mills, Inc., Boston, 
Muss $1*847,000. 600,060 lineal yaids of 
wool aoigc cloth Defense Personnel Sup- 
poit Centei, Philadelphia, Pn. DSA 100- 
69-C-I994. 

— Buillngton Industries* Inc., New York, 
N.Y. $1,836,000. 400,000 lineni yards of 
wool garbardine cloth. Defense Peisonnel 
Support Center* Philadelphia, Pn. DSA 
100-60-C-1996 

— J. P. Stevens and Co., Inc,* New Yoik, 

N. Y, $1,050,400. 232,000 linonr ynids of 
wool gabaidmo cloth. Defense Peisonnel 
Support Center* Philadelphia, Pa DSA 
100-69-0-1097. 

14 — Maimnc Industries, Inc., Mnryaville, Mich. 
$1,231*607. 611,200 helmet Hneia Defense 
Personnel Suppoit Center, Philadelphia, 
Pn. DSA 100-69-0-2004. 

— International Harvester Co., Melrose Park, 
111, $1,336,129. 38 various size full-tracked 
tinctois. Defense Conatiuction Supply 
Center, Columbus, Ohio DSA 700-69-G~ 
9471. 

17 — Wcstlnghouse Air Brake Co., Peoria, 111, 
$1,186,000. 69 eaithmovlng aerapers. 

Poccoa, Ga, Defense Construction Supply 
Center, Columbus, Ohio DSA 700-G8-0- 
9823 Mod P002. 

18'— Mlleom, Inc., Roehestei, NY, $1,102,686. 
811,760 cotton duck belts. Defense Person- 
nel Suppoit Center, Philadelphia, Pa. 
DSA 100-69-0-2938. 

22 — ^Tennessee Overall Co.» Inc., TuUnhoma, 
Tenn. $1,363,631. 676,660 pahs of men’s 
polyester wool tropical trouseis, Defense 
Peisonnel Support Center, Philadelphia. 
Pa. DSA 1OO-60-G-2O7J. 

23— Foster Industries, Inc** New Yoik N.Y. 
$1,263,664. 416,710 men’s tricot knit nylon 
tnneetate sleeping shlits Defense Per- 
sonnel Support Center, Philadelphia, Pn. 
DSA 100-09-C-2076, 

24— 'Pettihono Miilliken Corp,, Washington, 
D,G. $6,647,933. 149 rough teirain foik- 
11 ft trucks of 10,000 pound capacity D<n 
fens© General Supply Center, Richmond, 
Va. DSA 400-69-C-6416. 

26— Sinclair Oil Corp,, New York* N.Y. $2,- 
616,891. 22,600 gallons premium gasoline, 

O, 916,900 gallons regular gasoline, 701,800 
gallons kerosene, 2,797,000 gallons diesel 
fuels and 6,171,600 gallons fuel oil. De- 
fense Fuel Supply Center, Alexandria, Va. 
DSA COO-60-D-1263, 

—Murphy Oil Corp., El Dorado, Ark. $1,- 
060,272, 3*760,000 gallons legular gasoline, 
3,620,000 gallons diesel fuel and 1,476,000 
gaUona fuel oils Defense Fuel Supidy 
Center* Alexandi ia, Va. DSA 600-69-D- 
1266. 

■— Raymer Bag Corp,, Now Bedford, Mass. 
$1*946,918. 7.060,000 acrylic sandbags. De- 
fense General Supply Center* Richmond, 


Va. DSA 400-69-^0-6606. 

— Inflated Products Co., Inc., Deacon., N.Y, 
$1,001,064. 140,860 nylon pneumatic ms** 
ti esses. Defense Personnel Suppoi t Center, 
Philadelphia, Pa. DSA 100-69-0-1965. 

28 — Rnchman Manufacturing Co., Readinr, 
Pu. $1,284,862. 104,290 fragmentation rn 
tectivo body lumoi vests, Defonso Te 
Bonncl Support Center, Philadelphia* P 
DSA 100-69-0-2061. 

29 — M.L.W. Corp., Bayamon, Puerto Rko* 1 1 
430,000. 1,000,000 pairs of mcn^s wir. 
resistant cotton tioiisora Defense Pe 
sonnel Support Centei Philadelphia, P 
DSA 100-60-C-2149 

30 — U&W Alamifnctiiihig Co„ Iiic,* Seim 
Aliu $1,322,467. 919,600 pah a of men 
cotton sateen trousers. Defense Peisonn 
Suppoit Center* Philadelphia, Pn US 
100-69-B-2162. 



DEPARTMENT OF THE ARMY 


1— OHn Mathiesoii Clicitiical Corp.* East 
Alton III. $7,948*880 7.62mm NATO ball 
cHitildges (M80) and M62 linked tracers 
DA-A A 26-60-0-0089. $2,364,419. 5.66nini 
tiacor caitridges {M196). DA-AA2&-f^- : 
C-0086. $10,161*730. Clipped 7.62nuu ! 

NATO ball caitridges. DA-AA25-69-0 | 
0090. Work will be done at New Kasen. , 
Conn.* and East Alton, III Fiankford | 
Aiscnal, Philadclphin, Pn. I 

— Remington Arms Company, Inc., llildge; : 
port, Conn. $6,796,473. 7.02mm NATO ! 

ball and tracer cartridges (M80 and M62) 
Frankford Arsenal* Philadelphia* Pa. DA- 
AA26-09-C-0088, 

— Bulova Watch Co.* Jackson Helghla, N.Y. ; 
$2,866,398. Metal pnits for point detona}. | 
ing fn'zea for BImm projectiles (M374). 
West Valley Spring, N.Y. Cincinnati, 
Ohio, Proem ement Agency. DA-AA09-69- 
C-0266. 

— John R. Hollingsworth Ce.* rhoenlxvllle, | 
Pa $1*268,694 (contract modincDlloa>. 3 j 
KW, 28^voH generator sots, Army Mohlhtj 
Eauipment Command* St Louts, Mo. DA- ; 
AK01-68-O-1673. ; 

—Geneial Electric Com Syracuse, N.Y. 45,*, 
619,202. AN/MPQ-4A radar sets. Syia* , 
cuse, N.Y,* and Pittsfield,, Masa Arm/, 
Election lea Command, Phiindoliuun Tro 
cuiement Division, Philadelphia, Pa. DA*, 
AB06-69-C-0417, 

— Hease-Easleru Dlv., Norris 

Inc.* Brockton, Mass, $9,263*666 GStrra 
rocket launcheis. New Yoik Piocurenier-il 
Agency, N.Y, DA-AA09-69-C-0085. 

— Mngnavox Co*, Urbann, III. $3,893^"i- 
AN/ ARC-1 31 VHF-PM radio Bets. PtO- 
curement Division, Army 
Command, Fort Monmouth, N.J. Al-sl- 
601-68-A1489. 

— P.R.D, Electronics, Inc., Westbury, LI.: 
NY. $3,133,167 (oontiact modmcnltoak . 
AN/USM-284 miciowave set0; Ami 
Missile Command, Huntsville, Ala. Dn- 
AHO 1-63-0-1 092. 

—Construction, Ltd., Bordentown* N J. 
661,300, Modification of three bu1ld[^lg^ 
Poit Meade, Md. Baltimore Engineer 
trict. DA-CA31-69-C-0008. 

— ^Texas Instruments, Inc., Dallas, 

800,000. Infra-red detecting S'Cls, Ah;. 
AA6-24* and test equipment. Army t-lK-l 
tronlcB Command Procurement Diviaioa. 
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Fort Monmmith, K J DA-AB07-69-C- 
^ 0257, 

^ — Collins Radio Co., Rtehniclflon, Tg\. $I,- 

D0Q,H12. AN/TRC-132A inclio toimmal 
sets, CKicaj?o Proumernent Ajfoncy DA« 
AB07-6T-C~-0181 

— Continental Rlotors Corp., Mobile, Ala 
$l,l75,-i28 (contract inntllftcation). OvGi- 
liaul of LDS 427-2 multi-fuel onKiiietJ for 
2*.j'ton t tucks. Iliookiey AFB, Ala. 
Areny Tank Automotive Command, War- 
ren. Mich. t)A-AE07-fi8-C-2001. 

— FMC Corp., Chmleaton. W. Va. $1,600,- 
000, M548 cargo cart lots with matciml 
handling kita anti personnel heateis Aimy 
Tank Automotive CommatuI, Wan on, 
Mich. DA-'AEOI-Gft-C-OTOt. 

— J. R. Youngrtlalc Constmetion Co., Inc., 
and C. W. Johnson, San Diego, Calif. $1,- 

419.300, Construction of maintenance dock 
for aircrnfl fuehne Bystein. Altus AFU, 
Okla. Albiiq.uei que, N. M , Englncei 
Dihtnct, DA-CA47-60-C-007ri. 

— ^Kascti DrotUers, Inc., Cig Spilngs, Tex. 
$2,010,600. Construction of a composite 
medical facility at ICcose AFC, Texas. 
Albu(]UGi<|UG Engineer lilstnct, DA-CA47- 
60-00080. 

— Kasch Brothers, Inc., Big SprlngR, Tex. 
t $1,056 1 500. ConstiucUon of compoalto 
medical facility, Webb AFB, Texas. 
Alhquerque Engineer District. DA-CA*!?- 
60-C-0tl87. 

— General Motors Corp., Dctioit, Mich. $8,- 
003,503 (contract modifteatlon). 100 KW, 
GO -cycle generator sets. Mobility Equip- 
ment Command. DA-AKO 1-08-0-0220. 

— llariilachfegcr Corp,, Milwaukee, WIs. $4,- 
&08,00(} (contract modification). 20-ton 
truck mounted ciancs. Escanaba, Mich, 
Mobility Baulpment Command, DA-AK01~ 
60-0-7411. 

— Varo, Inc*, Garland, Tex $1,420,000. 
Shouldei operated, 40mm gi eiuida laimch- 
Dia (MTO). McnIu, Texnb. A\my Weap- 
ons Command, Rock Island, 111 DA- 
AFO3-fl0-C-0077. 

— Ainctek, Inc., Sheboygan, Wis. $1,220,- 
172 (contract modification) Support as- 
semblies for ammunition fiber containers 
iMlf)5A2). Plymoulh, Wiar. Army Am- 
munition Piociiiement and Supply Agency, 
Joliet. Ill DA-AA-0-fl7-C-0122, 

2 — Raytheon Co., Andovci, Maxs. $8,688,150 
(contract modification). Eiigineeiing serv- 
1-cea for Improved Hawk misallo system 
and value engineer ing program rcfiuire- 
ments, Andover, Mass , and Bedford, Mass. 
Army MlasIJo Command, Huntsville, Ala, 
DA-AHOI-OO-C-0099, 

3 — tJmbquft River Navigation Co., Rccdsport, 
Ore. 14,044,400. Consti action of south 
jetty on the Plllamook Bay and Bar, 
Oregon, Project. Portland, Ore,, Eugincer 
ni3*rH. DA-CWB”-(j9-C-fin9\. 

i — Algernon Olnlr, Inc., Montgomery, Ain, 

112.865.300. Construction of nine enlistwl 
men barrack complexes, inrl tiding denial 
cHnlc, two gynaslums, supporting utilltlea 
and slto work. Foit Bragg, N.C. 
Savannah. Ga., Engineer District, DA- 
CA21-0^>-C-0087. 

— Whirlpool Corp., Evansville, Tnd. $1,800,- 
434. 152mm canister (XM02G) fabrication 
and assembly. PIcatinny Aisenal, Dover, 
N.J. DA-AA21-00-C-0363. 

— Northrop Corp,, Anaheim, Calif. $2,202,- 
916. Fftbrlcntion and assembly of I62mm 
canJstera (XM626) PIcatinny Aisennl, 
Dover, H.J, DA-AA21-69-C-0362. 

—I, D, Precision Components Corp., 
Jamnicaj N.Y. $1,090,132. Metal parts for 
point detonating fuzes {MB24A6) for 
fiimm moriuvs. Gadsden, Ala., m^d 
Jamaica, N.Y, New York, N Y,, Procui'e- 
mertt Agency. DA^AAOD-OO-C-OSOl. 

— CoH’a Inc,, Hartford, Conn, $2,205,000 
(contract modification). 20-iound maga- 
zine assemblies for MIG weapons. Army 
WeaivoaB CJornmaad, Rock Island, III. 
DA-AF03- 69-0-0007, 

7 — Airport Maeltlning Corp,, Martin, Tenn. 
$3, 093, 769 (contract modification). Metal 
parts for 2.75 inch rocket warheads. Union 
City, Tenn, Army Ammunition Procure- 
ment and Stmply Agency, JoUol, 111. DA- 
AAO 9 -69-0-00 87. 

— R.K.D.M. Corp., Wayne, N.J. $1,287,000. 
Mctn! parts for 81mm cartridge mortar 
fuzes. Anny Ammunition Procurement 
and Supply Agency, Joliet, 111, DA'-AAOO- 
60'CM)281. 

8 — ifnyes International Corp., Bhmlnghnm, 
Ala. $1,156,056 (coatrnct modification). 
MetAl parts for 2.76 Inch locket war- 
heads. Army Ammunition Procurement 
and Supply Agency, Joliet, III. DA-AAOO- 
69-C-0186. 


D — Hamilton Watch Co., Lancaster, Pn, $9,- 
118,005 Mechanical time fuzes for aitil- 
leiy shelh, East Peteisburg, Pa. Aimy 
Ammuiutlon Piocmomunt and Supply 
Agency, Joliet, 111. DA-AA09~6fl“C-0252, 

^Ri vet side Research Instititte, Now York, 
N.Y- $1,599,000 AKPA developed Ad- 
viuiced Moasui cments Radar operatl< n and 
maintenance, niul piocosslng data foi mis- 
sile hi-fiight data, White Sands Missile 
Range, White Sands, N.M. DA-A 1)07-69- 
C -0035. 

10- Westeui Electric Co., New Yoik, N.Y $1,- 
327,070 (contiaot modification) Addi- 
tional leaonrch and development on Safe- 
guard BalHstlc Misslte System Santa 
Aloiiica, Calif , and Wblpputiy, N J. PA- 
30-069-AMG-003.S3(Y). 

11— Ralph M, Parsons Co., Los Angeles, Calif. 
$1,87C,GG7 (eon tract modification). Arrld- 
toct englncGi services In development oi 
ciltorla for tactical structures for Missde 
Support Radnis In the Safeguard Defense 
System. Army Englneei Division, Hiiiita- 
villc. Ala. DA-CAO 1-67-0-00 10, 

— Nnblioltz Coiisii action Corp., Conway, 
Aik, $1,609,300. Construction of a loading 
and assembly facility at PlnebUiff Arsenal, 
Ark. Army Engineer District, Foil WoiUi, 
Tex, DA-C A 62-69-0-0 1 35. 

— Lockheed Elect ionics Co., Plainfield, N.J. 
$1,370,700. AN/ VPS-2 indar systoms for 
the Vulcan Air Defonflo System. Army 
Procurement Agency, Now York, NY, 
DA-AA2B-68-C-07I8. 

— 'FMC Corp., San Joae, Calif, $1,030,000. 
Convoision kits for con veiling Ml 1,3 A I 
aim'U'cd pcraonnel omilers to lecovury 
vehicles San FranclBco Army Procure- 
ment Agency, Oakland, Calif. DA-AG06- 
60-C-0600. 

14 — ^Domcnlc Lcono Constiiiciion Co., Inc., 
Tiiiiiilad, Colo. $1,030,500. CoiiKtriiclinn of 
access roads for new range facility, Foil 
Carson, Colo Omaha, Neb,, Englneei 
District. DA-CA4B-60-C-007.3. 

— Elcctro-Mcchiinlcnl Corp., Sayre, Pn, $1,- 
163,733. Eloctilcal equipment sholtciH. 
Binghamton, N.Y. Piocurenients Division, 
Army Election lea Command, Philadelphia, 
Pn. DA-AB06-69-C-0I26. 

16 — Fold Motor Co,, Highland Park, Mich. $2,- 
887,189 (contract modi flen (ion), '4 -Ion 
utility trucks (M151A1). Project Manager, 
General Purjioso Vehicles, Waircn, Mich. 
DA AE-Ofi-98-G-OOOl, 

— Atlas Chemical Indiistiicfl, Inc., Wilming- 
ton, Del, $2,884,068 (contract modifloa- 
tioTk), Manufaciuvo of TNT and relalctl 
material. Volunteer Army Ammunition 
Plant, Chattanooga, Tonn. Army Ammunl- 
Uon Procurement and Supply Agency, 
Joliet, III. DA-1M73-AMC-631(A). 

10— Mai tin Marietta Coip., Orlando, Fla. $2,- 
386,760, Advanced development models of 
the random access diaerect add less 
(RADA) communication system. Army 
Electronics Command, Fort Monmouth, 
N.J. DA-AB07-69-C-0231. 

— DvnHieclioii Corp,, Port Wmlh, Tex, $3,- 
407,53). Mnlnlonance on gunny and high- 
way construction ooulpmcnt in Vietnam. 
Aimy Mobility Enulpment C mm and, St. 
Louis, Mo. DA-AKOI-00-A-2426(D4). 

17— 01 In Mntlilcson Chemical Corp., Now York, 
RY, $2,166,342 (contract modi flea Uon). 
Production of various piopcllnnts and 
support activities at the Badger Army 
Ammunition Plant, Bamboo, Wis. Arniy 
Ammunition Proem oment and Supply 
Agency, Joliet, 111. DA-AA00-69-C-0014. 

— Continent'll Mofois Corp., Muskegon, Miclu 
$4,863,207 (contract modlllcallon). A YDS 
1700-2 A engines for MOO lank. Amy 
Tank Automollvo Center, Warren, Mkh. 
DA-AE07-69-C-0684. 

— KDI Precision Products, Inc., Cincinnati, 
Ohio, $1,422,150 (contract modification). 
Point detonailiig fuzes for 2,75 Inch 
rockets. Army Ammunition Procurement 
and Supply Agency, Joliet, 111, DA-AAOO^ 
69-C-0106. 

— Amron Corp., Wnukcilm, Wis. $2,244,874. 
Motnl parts for M43A11 grenades. Aimy 
Ammunition Procurement and Supply 
Agency, Joliet. 111. DA-AA0n-69-C-0396. 

— Wevmoutli-Pordicc, Memphis, Tonn. $1,- 

486,300. 160,000 squares of cast articulated 
concrete mattresses for revetments for 
tho Flood Clontrol Mississippi River and 
Tributaries Pioject, St, Puinclsvllle, La. 
Now Or loans Engineer District. DA^ 
GW20-60-C-0136. 

— Radio Corporation of America, Burlington, 
Mass. $5,286,360, HefurhiBhing and up- 
dating Land Combat Support System 
demonstration and service test models, 


Army Missile Command, Huntsville, Ala. 
DA-AII01-60-C-1437. 

18— Pliy‘.ic8 International Co., San Leandro, 
Culif, $1,198,733 (continet modification). 
Constniclion of a high voltage geneiator 
for ft gninma ray Blmulntlon facility. 
Defense Atomic Support Agency, Waub- 
inetoii, D.C nA-SAOl-68-C-0176. 

21— -Remington Arms Co., Rrhlgepoit, Conn. 

$14,465,068 (contract modification). Opera- 
tion niid nuilnleimnce of Lake City Am- 
niuuillon Plant, Tiulcpendence, Mo Army 
Ammunition Piociiiemeiit and Supply 
Agency, Jolkt, lU. DA-19-01Q-AMG- 

00()03(A), 

-’Day and Zlmniermnnn Co„ Philndolphln, 
Pa $13,028,068 (contiact modification). 
I.oad, assemble and pack aitilleiy nmruinl- 
tion ftnd companenlH Lone Stai Army 

Awmiitiitlon Plant, Texarkana, Te\. Aimy 
Ammunition Piocuromont and Supply 
Agency. Joliet. Ilk DA-U-173-AMC>- 

fi0ll4(A). 

-FeilernI Cnitrldgo Corp., MlnneapoliB, 
Minn. $8,375,506 (contract modification), 
lioad, asRfcmhIe and pack 7 62mm and 
5 56mm ball and tincor ammunition Twin 
Cities Aimy Ammimltifui Plant, New 
Brighton, Minn. Army Ammunition Pro 

curomont nnd Supply Agency, Joliet, IlL 
II A-36-038- AM C-lOO 0 ( A ) , 

-National Union Electrical Corp., Blooni- 
higton. Til. $6,372,460 (contract modifica- 
tion) Mctnl pnits for 760-lb bomb nose 
{\v7,r^ Aimy Ammnuillop Vvreurement nnd 
Smudy Agency, Joliet, III. DA-AA09-Q9~ 
C-Ofi68. 

— Raythenn Co., LcxIngUm, Mass. $2,956,500 
(CO II (met modification). Metal parts for 
7r»fi-lb, bomb nose fuzes Army Ammuni- 
tion Pvocuicment nnd Supply Agency, 
Jollot, III. nA-AA09-Ot)-C-0070. 

— Batcavillc Mniiufncturlng Ce., Bntosvillo, 
Ark. $2,468,700 (contract modification). 
Metal parts for 750-lb bomb nose fu/efl. 
Army Ammunition Pi nciu oment nnd Siip- 
plv A^^cticy, Joliet, 111, I)A-AA00~60-C- 
0(109. 

— S-'ovin Manufacturing Co,, Waierhury, 
Conn. $1,531,914 (conlrnct m^'dlficallun). 
Cbmloi bomb faros Army Ammunition 
Prociiromont nnd Simply Agency, Joliet, 
T», DA-AA0M9-C-fiUl. 

-Silas Mason Co., Inc., New Yoik, N.Y. 
$1,113,324 (contiact modification). Load, 
iHfionihlo and park bombs mlnra and 
aelcctcd nminunltioii, Cornhuskor Army 
Afnmiinltlon Plant, Oiniid lainnd, Neb. 
Army Ammunitinn Proem omen ( and Sup- 
ply Agency, Joliet, III, DA-AAOO-08-C^ 
0183, 

“AVfMern Electric Co., New York, 

N.Y. $2,486,350. Nike Hercules Improveii 
kits. BurlhiKton. NO. Armv MisHlto Com- 
mniid, RedHtone Araennl, Jluntavllle, Ain. 
DA-AH(H-68-A-004l. 

—Firestone Tire and Rubber Gn., Akron, 
Ohio, $2,248,322 (contract m^'dificatlon). 
Shoe afSBomblioB for combat tank tincks. 
Nobloftvillo, Ind. Tniik Automotive Crm- 
mend, Warren, Mich, DA-AE07-60~0 
2200. 

--GcJiernl Motors Corp*, Anderson, Tnd. 
$1,906,135 (contract modlf\catl'‘n). 12 volt 
fltorag* batteries for general application. 
Annbeim, Calif. Tank Automotive Com* 
mand, Warren, Mich. DA-AE07-60-C- 
1046. 

— AVCO Corp., Stratford, Conn. $1,000,160 
(contract modlfirntlon). Gaa turbine 
onginev for ()V-1 Mohawk aircraft Avia- 
tion Materiel Command, Si, Louis, Mo. 
DA-AJO 1-68- C-l 874. 

22— TRW, Inc., Cleveland, Ohio, $1,927,080. 
Bolt and j oiler nsaembUea for M14 rlfics. 
Army Wnnpnns Command, Bock Island 
Aieeiml, 111. DA-AF01-63-C-0608. 

--Brims wick Ctirp., Sugar Grove, Vn. $1,- 
459»901, XM202 Inunchora and XM 74 
rorkot clip**. Edircwood Aiaeiml, Dover, 
Del. BA'AA16-69-0-0600. 

23 — Hayes Albion Corp., Albion, Mich. $2,- 
006,400. MetnJ parts for 2,75 inch rocket 
wnrhoadn. niDsdnlo, Mloh- Army Proem e- 
menl Agency, Cincinnati, Ohio, DA-AADD- 
60-C-0332. 

24— IBM Corp., Owogo, N.Y, $6,G00i000, Clnssl- 
fled electronic work. Army Electronics 
Command, Foil Monmonth, N.J. 

— AVCO Oorp.» Stratford, Conn, $1,809,112. 
Coiiveralon kits for T-65-70 turbine 
engines for CH-47 liellcopterB, Army 
Aviation Materiel Command, St. Louts, 
Mo. AF 4t-6()8-60-A2421, 

—Bell Helicopter Co., Ft. Worth, Tex. $1.- 
326,000, Main rotor hub asBomblles for 
AH-IG helicopters, Hurst, Tox. Army 
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Aviation MnteHct Command, St LowIh, 
Mo DA‘-AJ01-6»-A^oai4 

25 — Raytheon Co„ Lexington, Mass 53.217,600 
(contrnct nuitlificntion) Metal paits for 
7D0-poiind bomb tail fuzes. Ih'ititol, Tenn. 
Army Amniuiittion Procurement and Siiji- 
ply Agency, Joliet. 111. DA-AA09-69-C- 
0073. 

— Rnjtlieon Co., Andover, Mass 52,364,998 
Vanoua quantities of self-in opelled Hawk 
giound supijoit equipment Army Miasilo 
Command, Redstone AiHomil, Huntsville, 
Ala DA-AH01~69-CM388 
— Maremont Corp., Saco, Maine $1,699,125 
(contvaet modification ) MOO, 7.62mni 
machine guns. Aimy Weapons Command, 
Rock Island, III. DA-AFO 3-69-0-0056 
— Paco Corp*, Memphis, Tenn. $1,457,686 
(continet modification) lllumuiaiing para- 
chute signals Memphis, Tenn , and 
Camden, Ark. Ficatlnny Aracnal, Dover, 
N.J. DA-AA21-68-C-1162 
—Ralph M. Parsons Co., Los Angeles, Calif 
$1,207,751 (contiiiet modification). Con- 
tinuing eng:inceilng scivice in suppoit of 
design of the Missile Site Badai in the 
Safeguauf Missile System. Engineer DIvi- 
alon, Huntaville. Ala. DA-CA87-68-C- 
0001 

— Roivcii-McLaiighlin-York, Blair, Pa. $1,- 
167,800. Belly armour inatallation kits 
for the Ml 13 family of vehicles. Army 
Tank Automotive Center, Wairen, Mich. 
DA-AE07-Q9-C-437S. 

— Bell Helicopter Co.* Et. Woith, Tex. $1,- 
144,276. Tail rotor blades foi UH-l hell- 
coptQis. Hurst, Tex Aimy Aviation Mate- 
riel Command, St Louis, Mo. DA-AJOl- 
G9-A-0314. 

28 — Noirla Industries, Inc., Los Angelos, 
Calif. $2,600,959. Metal pnits for 81mm 
high explosive projectiles. Army Ammuni- 
tion Plant, Rlverbank, Calif, Aimy Am- 
munition Piocuiement and Supply Agency. 
Joliet, III. 11A-AA09-69-C-02D0. 

— Kahcr Steel Corp., El Monte, Calif. $2,- 
190,120 (contiact mod flea' ion). Metal 
ammunition box asbcmblles (M2A1), Linde 
IndUBtiles, Culver City, Calif. Frankfoid 
Aisenal, Philadelphia, Pa. DA-AA26-69- 
0-0186. 

— Oontinenfni Corp,, Muskegon, Mich. 

$1,721,100. Cylinder assemblies foi MOO 
lank. Muskegon, Mich,, and Obeidorkei 
Foundries, Inc,, Syracuse, N.Y. Aimy 
Tank Ai'tomotlvo Centei, Wnnen, Mich. 
I)A-AE07-G9-G-2776. 

—•General Motors Corp., Cleveland, Ohio 
$3,784,000 (contrnct rnodincntion), Intel Im 
phase advanceil production englneeiing 
on tliq XM70 Mam Battle Tank, Cleveland 
and Milwaukee, Wis. Army Tank Automo* 
live Center, Waricn, Mich, DA-AE07- 
68-C-3097 

— Phil CO Ford Corp,, Newport Deuch, Calif. 
$1,996,615. Analysis, design specification 
and clevolopment of a platform sensor 
eystem. Sufegiiaid System Command, 
Huntsville, Ala. DA~HC50-69-C-0086, 

26 — Clark Equipment Co., Battle Cicek, Mich. 
$1,003,628. Rough tciiatn fork lift trucks. 
Army Mobility Equipment Command, St. 
Louis, Mo. DA-'AK01-69-C-7798. 

— (fnUcd Aircraft Corp,, Stnitfoid, Conn. 
$21,075,000. CH-54B (TARHB) hellcopiois 
With engine* particle sopaiators and nrmoi 
data Army Aviation Materiel Command, 
St Louis, Mo. DA-AJ01-G8-C-0827, 

— Page Comniiinlcalions Engineers, Inc., 
Sierra Vista, Ariz. $2,868,331. Opeiailon 
and maintenance of the Inlegmteil wide 
band communication uystem (IWCS) In 
Thailand. Aimy Procnicmcnt Division^ 
Foit Huachuca, ArIz. DA-A El 8-69-0-0166, 
— Pane CommiinlcatioiiH Englneersf Inc., 
Sierra Ylsln, Ariz, $4,276,331. Operation 
find maintonance of IWCS bHcb in Viet- 
nam, Army Proem oment Division, Fort 
Huachuca, Ariz. DA-EA18-69-C-0164. 

— Uniroyal, Inc,, Now Yoik, N.V. $2,444,- 
636 (contract modification). Manufacture 
of explosives, and loading, assembling and 
packing ammunition at the Army Am- 
munition Plant, Joliet, III. Army Am- 
munition Procurement and Supply Agency, 
JoUot, in, DA-n-173-AMC-62(A). 

— Kilby Steel Co., Anniston, Ala. $2,060,- 
829. Body nssemblles and base plugs for 
S-inch high explosive piojecliles. Army 
Ammunition Proem ement and Supply 
Agency, Joliet, 111. DA-AA09-69-C-0899, 
— Chainbcrlaln Manufacturing Corp., Elm- 
hurst, III. $7,760,400. Metal parts (M437) 
for 176mni piojectlles. Scranton Aimy Am- 
munition Plant, Scranton, Pa. Army Am- 
munition Procurement and Supply Agency, 
Joliet, HI. DA-AA09-69'-C-0226. 

— U,S* Steel Corp., Pittsbuigh, Pa. $7,- 


616,600. Metal paits (M106) for 8-Inch 
piojcctiles Berwick, Pa,, Army Ammuni- 
tion Proem ement and Supply Agency, 
Joliet, 111. DA-AAU9-69-C-0226. 

30 — ^Whitc Motor Corp., Lansing, Mich $2,- 
407,912 (contract modification) Eiigineei- 
ing services for 2 Vi: -ton tiucka (M^-U 
and M-600 series) Army Tank Automotive 
Center, Waiien, Mich. DA-AE07-67-C'- 
6674. 

— Pace Corp., Memphis, Tenn. $1,662,539. 
White Star ilUtm mating sign ala (M127AI) 
Camden, Aik,, and Memphis Picatlnny 
Aisenal, Dover, N.J. DA-AA2 1-69-0-0519, 

— Bulova Watch Co., Flushing, N.Y, $3.- 
667,629. Mechanical time fuzes foi moitar 
and artillery rounds, Woodside, N.Y. Army 
Ammunition Procurement anil Supply 
Agency, Joliet, III, DA-AA09-a9-C-9242. 

— Raytheon Co., Noiwood, Mass. $1,756,327. 
Telephone signal conveitoia, CV-l548-A/Ci. 
Noith Dighton, Mass Aimy Piocuiement 
Agency, New York, N.Y. DA-AB06~60- 
C-lOll. 

— Philco Ford Corp., Newpoit Beach, Calif. 
$1,345,505. Chapaiial sitniilatoi evaluntots 
(advanced development piogram) Army 
Missile Command, Huntsville, Ala DA- 
AH01-60-C-1571. 

— ^A, 0. Smith Corp., Chicago, 111 $8,493,- 
300. Metal parts foi 760-pound bombs. 
M K.T. Riillioad Shop, Bellmend, Tex , 
American Steel Pipe Go, Biimlnghnm, 
Ain., and other siibcontiactorb (31%). 
Army Ammunition Piocuiement and Suji- 
ply Agency, Joliet, 111 DA-AA09-60-C- 
03D8. 

— Connecticut Cartridge Corp., Plainville, 
Conn. $2,832,846. 20mm binss caitridgc 
cases (M103) Fiankford Aisenal, Phila- 
delphia, Pa, DA-AA25-69-C-0512, 

— Firestone Tire and Rubber Co., Akion, 
Ohio, $3,500,266. Support sei vices, and 
loading, assemhlliig and packing 165mm 
projectiles and related ammunition com- 
ponents. Ravenna, Ohio, Ammunition 
Plant. Army Ammuntlion Procurement 
and Supply Agency, Joliet, III. DA-11- 
173-AMC-66(A). 



DEPARTMENT OF THE NAVY 

1— TRW, Inc.r Redondo Bench, Calif. $2,- 
388,400, Design, development, doeumenla- 
tlon ami manufncUue of engmeeiing 
models and pvtotypes foi target deaigna- 
toi systems, Naval Pm chasing OIRcc, Los 
Angeles, Calif NOO 12 3-69-0-0603, 

— Loland Stanford Jr,» University, Stanfoid, 
Calif. $1,290,000. Roaearch work, ()Ificc of 
Naval Research, WnBlilngton, D,(j, 

— Robert L. Wilson, Ino., Oakland, Calif. 
$1,883,100. Construction of barracks at 
the Naval Hospital, Oakland, Calif, Naval 
Faeililies Engineering Command, thiough 
Western Division, San Bruno, Calif. 
N62474-67-C-0731. 

3— United Airciaft Corp., East Hartford, 
Conn, $34,600,000. Production aiipport 
ongin coring services for TF30, J-34, J- 
48, J-52 and J-57/JT3 series aircraft 
engines. Naval Air Systems Command, 
Washington, D.C. NOOO 1 9-60-0-03 67, 

— Garrett Corp,, Phoenix, Ariz, $8,600,000 
T76-C!-10/12 engines for OV-10 ah craft 
for tlio Marine Corps and Air Force, 
Naval Air Systems Command, Washington, 
D.C. N00010-69-C-0404, 

— Burnett Construction Co., Corpua Christl, 
Tex, $1,718,300. Aircraft paint shop con- 
struction, Coipus Chiisti Naval Air Sta- 
tion. Naval Facilities Englneeiing Com- 
mand, through Gulf Division, New Or- 
leans, La. N52468-69-C-'0031, 

— Astrophysics Research Corp., Loa Angeles, 
Calif. $1,477,927, Research and investiga- 
tive studies On the problems of Very Low 
Frequence systems. Navy Purchasing Of- 
fice, Los Angeles, Calif. N00123-69-C-0097. 
— Raytheon Cq., Lowell, Mass. $1,480,904 
(contract modification). Guidance and 
control groups for Chaparral missile. 
Naval Air Systems Command, Washington, 
D.C, N0019-69-C-0200. 

— ^Northweat Construction Co., San Fran- 


cisco. Calif $1,014,214 Constiuctlon of 
bai racks at the Naval Air Station, MoITttl, 
Field, Calif Naval Facilities Fiigineerari! 
Command, thiougli Westein Division, San 
Biuno, Cnhf N52174-G8^C-0136. 

4— Cirumiuan Aircraft Engineering Corp.i 
BethpagG, L.I , N Y, $9,890,000 (contiflct 
modification) E-2C aiiciaft Naval Air 
Syatenib Gonimtinil, Washington, D.C 
N00919-C8-C-0542 

- Geneial Dynamics Coip., Pomona, C^UI 
$3,290,000. Engineering Bei’v5ce‘i to Is- 
vostigatG peifoimance of Tartar/Terckr 
and Standaid missiles ns denionstiatod br 
fleet firings. Naval Oidnance Syslejw 
Command, Washington, D.C. NOOOIT-G?- 
C-2209. 

7 — Wcstlnghoiise Electric Corp,, Filtaburffb, 
Pa $21,477,090. Designing and furnish- 
ing of nuclear in'opnlslon components. 
Naval Ship SyateniH Command, Washing' 
ton, D.C Nn0024-67-C-5068. 

8 — Suiistiaiid Corp,, Rockford, III $3,246,323’ 
(contract mwhflciUion). Constant spft’i 
dilvea and frequency control boxes for 
FY 1960 F-4 piogram for Navy and Mr 
Force Naval Air Systems Command, 
Washington, D.C N0O010-68-C-0083. 

— Norfolk Shipbuilding and Dry Dock Carp., 
Noifollc, Va $1,749,876. Dry docking find ’ 
legular topside overhaul of amphibion 
transport dock USS Raleigh (LTD 1) 
Supui visor of Shipbuilding, Convcrt>ioTi and 
Repair, Fifth Navnl Diatilct, IFB N6267^ 
69-B-I06, 

— Biiriows Corp,, Detroit, Mich, $l,350.Ov3. 
Cathode ray tubo display H and iclatedi 
moduloH used in remote and ceatral-w 
teimlnals of Message Processing and DIs 
tribution System, Pnoll, Pe. Navy PutcliBs* i 
ing Office, Los Angeles, Calif. N0912^ 
69-C-ft298. 

—Consolidated Diesel Electric Co., Oil i 
Greenwich, Conn. $2,666,062. Pioductloa of 
diesel engine gonciator seta of varlo'Ji 
capacities. Old Greenwich, Coaa., and ' 
Stockton, Calif Heiulquaitoi®, Mirfnft : 
Corps,- Washington, D.C M00027-C9-0- 
9126, 

9 — United Aii craft Corp., Eaat Hartfoid, 
Conn, $30,181,198 (contract modificallon) 
Procurement of TF30-P-1Z and TF30-P- 
3 engines for the Air Force Naval Atr 
Systems Command, Washington, DC. 
N00010-G7-0-0332. 

— Non 1b Industries, Vernon, Calif. $1,753, i 
472. Sldowindcr missile motor tubes Nsvsl 
Ordnnnco Station, Indian Hciid, Md 
N00174-60-C-OC61, 

10 — ITT Gilflllan Inc., Los Angeles, Cabf 
$16^000,000 (contract modification). AN/ J 
TPa/32 ladar for primal y tuctfcal air , 
control. Navnl Electron ic Systems Com* ' 
mand, Washington, D C. NOBSR DSISe. . 

—Singer-General Precision Inc.. Silvtr ? 
Spring, Md $3,500,000. Synthetic AIrM . 
training system for helicopter pilot In* ' 
stiumcnt flight iriiinliig at the U S. Array ' 
Aviation Sehool, Fort Rucker, AU. Nr'»* 1 
Training Device Center, Oilando, Fli. i 
N61339-09-C-0200, 

— PRD Elcctronirs, Inc.i Jerico, L.I., N.V 
$1,868, .373 (contract modification). Fabri . 
cation and teatlng of Voiantllc Avionki [ 
Shop Tost systems Weatbury, LI, NY.' 
Navnl Air Systems Command, Waahinglon. 

D C. N00019-07-C-04a4. 

— Lockheed Missile and Space Co., Sunny- 
vale, Calif. $1,490,521. EngineerlaB and' 
flehl engineering supiimt for the Tolaih 
program. Navy Strategic SystemB Projwl 
Olllce, Washington, D.C. N00036-69-01 
0196. ^ 

11 — LTV Aeroapnee Coip^* Dallas, Tex, H. 
000,000. Development of Interface bettte^D^ 
A-7 aircraft avionics and Vers-alih] 
Avionics Shop Teat systema. Niwnl Air* 

Sy stoma Command, Washing tan, DC.* 
N00019-C9-C-D536. 

—General Electric Co., Utica, N.Y. $5.3F, | 
000. AN/AXR-13 night claBslficatlon i>* 
toms. Naval Air Syntema Command, Was!: I 
Ington, D.C, K00019-59-0-0426, 

— General Dynamics Corp., Pomona, Cehj j 
$1,441,210 (contrnct modification). StfiT-5 
ui’d ARM missiles. Naval Air SyBUna; 
Command, Washington, D.C. NOOOIMS-, 
C-0074, 

— Phllco-Pord Corp., Palo Alto, Caiif. H.* 
468,486, Manufacture of one pre-prod 
tion model for A1 torn ate Tactical Air C^- 
mand Control for Phase I of the Manw 
Taetloal Data System Naval ElecUoBfc 
Systems Command, Wnahlnglon, DC- 
N0003fi-69-C-3fi3ft. 

— H. W* Stanfield Construction Corp., 

S. L. Haehn Inc., San Diego, Calif. |l.p^ 
597,832. Construction of recruit barmu 
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.it tli^ Miuinc Ci>ip^ Recuiil Depnl. 
DiCKn IMil NfiMil ravilitU's himiiicei- 
iiiR Cumm.trnl, thlou^^^l Suiithvcst Uivi- 

-ion, San C.ilil NbJ nS-OS-C-Ol*.-) 

n. ZncJicry Co, Sin Antonio, lox M,' 
f>G7,out> Rcpajj of lunwny'^ ana ^imulatui 
cauioi fleck lit'lRinK maikwiOK^ «‘t 

Nasn] All- Station, Kingsville, To?.. Naviil 
FnojlLtic-> Lni^ineei inn Commanil, 
tJuIf Uivision, New OiJenri'i, La NoZ-lbB 
Cfi-C-HO'G . ^ , 

54— Neivnort Ncua Sliipbuiiflinn Po Dock 
Cor, Newpnit Va 'lop- 

mile ovoihnul of the nmpliiljif>uH tiHSiiuit 

fehjii USS lfov ‘1 fLPH 11 Siipeivism of 

Shiphiiilcllnn, Cnnveision ainl KciiftP, I'lltn 
NiMil Distijct liFP NGi!67«-G0-.R-161 
13— Itncliu Coriiuintion of Amoricii, Muoies- 
tovvn.NJ AN / UPS-lG i ndai s 

N.ivnl Elect ionic S 3 stems Comma ml, 
WnshanKton, D C N00039-6D'C-33^.S. 


IG—fllai incite Marine Coip, Maiiiulle, ^Vls 
$lnJC5,'138, Eight lepnii, berthing and 
mcssinK bulges (YKIiMsl Niival Ship 
Systems Comiiiuiul, Washington, PA. 
NiMJ((J4-69-‘C-<l2S)9. 


IT—Lcon n Fcilin Co., Inc., Newiioi t Ncwh. 
Va Constuictioii of n bacholoi 

ollneis (iinntQib with mess faciliLus, 
Nav.il Amphibious Hubc, Little CioeK, Va 
Naval FaLlJiticb EngiiiLeiirig Command 
N(i2l7u~69-C-0793. 

— McDoiinoIl Douglas Curp., St. Loiiia, Mo 
'«5,2jp,d0a icoiUiniL moihflt'at on). Long 
lead, time effoit loi RF-'lE nil ci aft foi 
tJie All* Fokc N()()Ul9-'b«-C-Ul93 ^3,(M1,- 
OOO tcontiact modification) Pints and 
eijiiipment foi A-IM <ind TA-4.1 aiiLrnfl 
Long Ilenth, Calif , anil St Loiii'^ NoblllO- 
67-0-0170 Doth iiw aided by Naval ^ Air 
Sj’-'tonih Comm and, Wiishinglon, 1) C 

"‘Northiijp Corp , Newhuiy P.itl, Calil 
?jr>,a70,fi{19 MQM-7JA trtigot ilioiu*^. Naval 
Air S 3 ^tenlH Command, Wa'.hiriKton, DC 
NOU011I-69-C-03U0 

—Sanders Associates. Iiic„ Nasbnn, Nil 
$S,00o,()0O (contiaci moilifieation) Aii*- 
boine leeeivci /tiansmittcis and assonaled 
cfiniiimoiU N.iv.il An Syatems Cfinimnnd, 
Washington, D C Nomjl9“63-C-ob!ht. 

—Carrelt Coip., PhoenK, An/. .^1,233,133 
GTCP-ldO-51 gas tin bine engines with 
metal shipping (.ontaineiH Niniil An 
Syitoins Comm, mil, Wasbingtiin, D.C 
No(Jbl9-69-C-0.>:ri 

-“Ciirti-bS-Wiight Coip., Wood-ltidgG, N.J 
5l,123,d7C Pioilijct snpjiort ongincciing 
*.eiviec^> foi JGr> hl-nls engines NuvnI An* 
Systems Commnnd, Washington, D.C 
NU(i019-C0-C-U372 


21— Basic Constiuclioii Co, Newpoi t News, 
Vii. $2^216,0311. Consti iiction of bai-inclvs 
at the Naval AinphiblouH Base, Little 
Cifck, Noifoik, Vii. Nnv.i! r*\mlilies Kn- 
gineciing’ Commnnd, thinnyh Atlantic 
Divisjon, Norfolk, Va. N62470-6*)-CM)737 
—Sjicrry Hand Coip., Syo->set, N.Y Sl,.')l)y.- 
009 Engincoling sci vices foi Ships In- 
citinl Navignlion SiilisysK nis dm mg 
PoHoidoij cunveifaion of USS James Mmll- 
1.011 fSSBN 627), US Diiniol Btono (SSBN 
629*) ami USS Von Steiiboii ISSBK 632) 
Newpoit News, Va and Gioton, Conn 
Nnial SliJp S\sl«nis Commnnil, Washing- 
ton, D C. N0UU24-69-C-.JS7 I 
— We erf el Coip., Milwaukee, Wis, $1,039,- 
300. Constnictlon of giotind hUpiiort 
equipment shoti, automotive mnintonnneo 
sliopj supplier and cfjiiipment wni chouse, 
j-qxiadion opemtions building, line fne sL.i- 
tlaii find heating Tiliinl Gen, Milebull 
All National Guaul Base, Wis Naval 
Facilities Engiiiceiing Commuiid, tlii-ough 
Midwest Division, Gicat Lakca, III. 
N62-lCrj-6S-C-0362, 

25 — luckbcDil Aiieraft Coip., BmbnnLv Cubf 
)?^4,390.ort(^ P3C syrtlums etrecllvenoss 
studies Naval Air Systems Command, 
Washington, DC NOfJOiy-69-C-Ol IL 
— TtCA, Unilington, Mass $l,8t)D,00(l. Mag- 
netic airborne deteetion featuii* leoogni- 
tmn aigiinl jnoccssois Burlinglnn, Maas., 
and Camden, N J, Naval An l)cvelfii>nienl 
Conlei, Johnsvlllc, Pa. N622a9-G9-C-ni)6 J. 
— Cutler Hnminci, DcorpaiK, LI., N.Y $1,- 
750,000 Aiiboine electrical counlei 
mvrtsine act cumponenta for UA-6U nir- 
ernft Naval Aviation Supply Ollice, 
Pbiladelidna, Pa, N0t>333-69-C-2uGL 
— Elcetmnic ('nmmunit ations Ine., Si 
PetGisbiirg, Fla $1,677,123, Radio sots niid 
multlcoiiideis foi shipboard use Naval 
Shi]) Sy&lem Command, Washington, D.C. 
N0t}924-fi^-C-l26L 

'-North Amcrionii Rockwell, Inc., McfSi-egor, 
Tex. $1,297,413 (contract modi fi cation). 
Rocket motoie for the Navy and Ah* 


Forte Kvwal Alv Syatetna Co mm anti, 

n C. Nooflip-f 
— «ciicii.l Ekcti-iP €«., Went 

'1 l.'i 1,000. IVl a III I on a lien at L i J'.li a>i- 

crnVl I'l-gnu's Nwvul Avintu n 
Office Pliihulclidnii* Pa F;i4G01-6 t-A 
102 H-r.l^2l , ^ - 

K,hii Coiistmelion Co, J.u Mcmii, LaUi- 

$l,)38.fll(i. Coristi iiclioii ol a cdinmuni' 
cations oliutionlcs Hchno) at the Miuim- 
Coins All Stutii iu» TweiiLyri no 1 iilnn^ 
Cahf, Naval FatibUea Eiigliicmiiig Coin- 
mnnd, thiouuh SoiithwMt Divibiori, S.m 
Dievo, Culil. NGM7 t-iiy-C-dPiO, 

— Metnipolinui Cmisfmctimi to. ol Missoiui. 
Encino, JVlo <1.03.3,900 CoiWtiiK turn of 
Mill me Corii-» Eyi Image at tUc Muiuin 
CoJ))s An Station, K\ Tom. t'nlif Nuvni 
Facilities E ii g i 1 1 e t-i i n P Ciaii m an d , t h i o i igl i 
StiulbwLsl Dwvsion. Saa UU'gn, t.uhl 
N(,2173-(i«-C-Ul71. 

- ViUw CoUK ul Atiicilca, Silvoi 
hid. fsl,3S7,hnt) 'rcLlinical assist uru-**, 
€H|iiipineiit demm, iiisluHation h<‘iM4i*s. 
teLUmc,a dutii toat piocoduK-v and nhil> 
.iltciution cinitinl foi guided iiiissiU* mii- 
faco ship weajions systems. Naval Sbiii 
Systems ConiiJimi<!, WuHbitigtnn, D.C^ 
N0(HI2 1-1)9-0-0292 

‘jj — FJoig Wnrnoi, Santa Ana, Fiji I Sl,29r.,- 
171 llecoidm’ lerimdui'i i* uiul nujvisumuur 
aociiment.itioti luid scrvlies Nuvril Avl- 
onies l-'iicility, ladianiii olis, Iral. NnOlli.l- 
«!i. 0-030 S. ^ 

— rtenerni Time, l^oi'ii, 1(1. $1,12^,(527. MIC 
tS.s Zulu lorkrt fii/vH. Naval Shm Fin la 
Contiol Ocator Meehiiriiralnii I’ll. 

NnOlbl 09 C 0277. 

05 — FAIC Cm|i,, MiiirieiipiiiliH, Mmn. $3, 000, Odd. 
J'abii 11(4', aKsi>nil>le, test und tli'Lvei a Mb 
26 Mod 2 guiikd missile Iminehing ayu- 
tem, .ind a M3% 26 M<ti1 0 ]n<itntyijc*. 

Fi id Joy, Mmn Naviil Oidliiinri* Syaleina 
Comniaiul, Wnabiiigton, 1) (' N(lU(Jl7-GH 
C-2l()0. 

— Spoiry linud Corp., Great NeeUt N.Y $1,- 
onOJfiJO Modcnii/Jilnin pmgiain fur Mk 
70 IViiiui giiiilcd nihsllo dm I'onliol uyu- 
tfin, Naval Ouliiiniet* kistoTin tAanmniid, 
Washington, 1 3.0 NOf)017-fi9-C;-2d26 

^-RodSiunin hi ini tig Co., lac,, Bi'lloviic, 
W.idi ■^1,770,(19(1 C’omdi iietiim nf a ‘it turn 
bowei Hciiaiiilii>ri ul the Naval Shlpvnifl, 
IhemciUni, Wa'ili Niiviil Facilities l*hiKl<* 
iiccring runninirid, Ihimigh NaiLlnvtsi 
Division, f^eattlo, VVjisJi N0217fl Ofi C 
nOJ3. 

28 — Honeywell, I nr., MinneiipidiH, Minn. $1,- 
flCi,i39 (cojitinct mudineatani ), Aitimolei 
sets und esso ’latcil e(pimnieiiL Naval An 
Systems Conmmiul, Washington, D.C. 
K(f(mi9-C9-C-(i:tSH 

29— Johns llopblna tfui> cjisily, Silvi’i Sinliigs, 
Md $4,71)0,312. Advance i cscuircli an 
Hill fare niissilo ayatoms. Naval Oidnanee' 
kvslenri Co>iinatifl, Wieddagtim, D.C. 
N0w-62-h60 I O. 

—General Eloetile Co., FlUsfleld, hlmni $3,- 
610, 00() I’MiilurlloTi ()f Mfiilv 7!t Mod 2 
di ice tor Hyal-ems and aiiclllaiy i i|iil|im<*tM 
ft)i Till la 1 inisHilcH Naval Didnamo Syn- 
teiiis Conimiuid, WiiHbliigtoii, l).(l Nal>liJ7- 
09-C“2.inS, 

" Fine itiul Bal/beig, Ine., Norfolk, Va. 
^2,229,473. Coiislnietlon of buiiaeku at 
the Naval Amjdillnciua Bane, Little (Jirrlt, 
NoifolU, Va Naviil l*'a(*l){llos banrltien Ing 
rornmuiicl, Wnwliiiigton, N()2170 tl!^ 

C-f)737. 

— Paeknr I HeU ('arp., Ncvvlnny I’nrk, (?nHr. 
$1,«.36,75(J, MatiufaeLtnc of AN/UPM-tdV 
ladar hcIh and ansorlftlod partii Naval 
Elcetronie SvHtonis <7ninniniid, Wasfilng- 
(on. D.C NiHifP) dH C 2630 

39— G. L. Cory, Inr., fian Diego, Calif Jtl,- 
8lfi,76S, CoaaL* iiction of ah alreinfl 
mainlenanec 11 ml test bangai' for lli<* 
Joint rniacliiitf Tost Fiioilily, Naval Alt* 
b'aiihlv, KJ Centro. (Tullf, Naval l'’iirllltiL’s 
Engineering Comma nd, Ihiowgli ^5oulhwTst 
Division, Sail Diogo, Calif, 1*1(12173 fiK-C 
0132 



DEPARTMENT OF THE 
AIR FORCE 


1— Booing Co.» Soattlo, WuhIi, Sl,400,00a, In- 


Klnllntimi and teul HUigioit for tbo Hard 
Uoek Silo 1 love l<> pi 111 * 11 1 F log I am Sjinec 
and Missile Systiina Dijrnn i/allon. AFSG, 
fios Aageli's, C'dif. F()47()l- Ii9 ('-(HH6, 
-iiocing Com Wiehltu, Kan. $l,(airj,19l !)<*' 
pot le-vol inoddieatioiia on ll''f)2i Oldu- 
liimni City An Miitoiiel Area, Al'IJb 
Tinker AFB, OMn. F31f)(H-6« C 11.33 
P0()7 

— Itnclu) t'ni point iiai of Aineiirn, lUirllindon, 
Mush. sl,r»( 19,090. Develojiiin’iit of a inii*MH 
eleetM.JUe in.i a' jiitnmi*i Aeronautlrn) 
Systems Divauon, AI'SC, Wi Iglil-Putti'i 'ion 
AFH, Ohia. 

I'olliuN Itioiio ('ciinjmiM, Cedai Itiipidii, 
town. 18,109,0(1(1 Ann Ilf! Flight Di- 
i(*e(ni Syateai'i liir ('-UR aii(*iiift. Okla- 
lioinu ('ily Ail Miiti‘il<*l Aim, AMd', 
Tmkei Ai n, Dklii I’JlIidl (50C'21U2 

--Ifek CoiUm Pak> AUo, Ciiiil $(i,09fi,(Mi(i 
l'iodiii..tioJi of ladai Ket‘i Jm F-IF* (di- 
I'laft, Aei (niaiitic*al ,S> items Diviaiou, 
AI’SC, Wi ight-Faltei* on AFB, Uhlu 
lU3(.rn-«8 C- I30J‘PZ0M. 

- -Wcslein Elertric (hi.. New York, N Y. 

171 . Fiiiciiit ei iiig uei viced far (In* 
4l>(9l, ()v(‘iJH*iiH v\ittiiV4m Piogjinn Elee- 
liotiim SyistiniH Dlvltdon, AFSC, I. G 
na»Ho*om Field, Masi, b uniJd- 69 C 9l7i) 

- IlnlliuufiriH ('n., Uallirig Memlow'i, 111. 
$1,3,13,328. I'nidiutioii ot (viunUa aieasiij e 
eiiidpiiient, Aeieaanlkal Syiiteau DIm- 
ubiii, Al’SC, Wi iglit-Fiitteiium AFB, Ollio, 
Fj;nir.7-'6i)- c~ H 12 -L 

Dlhi l\]athlcaan ('heiidcal ('mp., Klanroril, 
Ciitlii $1,(133,442. Fi'odnrlioiL of raijeiiln 
]ao]ieliant inul iiiieniLlciti of Ah J'oter 
FliiiU #Mi, Stillvilb*, Vd. Siui Antonio 
All Materiel Aua. AFIAl, Kelly AFll, 
Texas. F4Uid8-(i9 <3-mj()2. 

I - I , €111 SJcgler# Inc., (jiiuid Hapidi. Midi. 
$:<. 061,11)2. Fniilnetioa of AJH/ASN 66 
uiilicii'iie eompiiter eoiniiiMu*nt*i. Aeio- 
iiaiilhal Sy'iteinit Dl vliiiiiti, Ak'Stk WrildiD 
Put lei HUH AFU, Oh In. FydOTiY 98-C U21l(l 
POIil. 

7 liOrkhced Atrcinfl ('arp., Minh'lta, Gu. 
SH.ilMn.oaw UC-i;WN wUnafL and uduVnl 
eiiulMio'iil A<a'oti(iul h*al Syaleiioi ])iU'> un, 
Ab'Se, Wi iglit-Fatleiiioii AFB, Ohio. 
FdUkVf i\\\ C U(‘0L 

BcailJv Caip., T'ldi'rboUi, N.J $2, l98,'l(}7. 
Jhoiliietiori of anli-oine aiivigatioti I'lpil])- 
nii'iiL Ari'oaauth'iil Sydenn DIv,, Ai’SG, 
Wiigbl-PuDi ison MB, Oido. F.kibrd- 
09 C-Hi.'H. 

Aveii t3orii., iitiutfoid, Conn $4,239 ,'.UjU. 
pLodiiitioa of butllidli* mladle |i(*iiij<h alliin 
aids SlMiee iiiiil Min die SyateinO Oi'gniik 
vatloii, Al-’SC, Lull Aiigelei, Ci'iiMf. FOlVOl 
(.1 C m\\\y 

K I,m'li1ii*r£l Alicnift (hiip.t Mnifetln, Gu, 
.■*17.794,218 (4ontlrar{ modlllnUiori), Miad- 
rn'entig, di’ediDi. lidii l(-allon ninl hi'diilla- 
Llon oJ aiailified whig for (!' Illfl ll/K ali- 
niift. Wariu'i* lloldm Air Mateilel Aii*a, 
AFLC, Hold I IS AFII, (in l*91i(jn:i 6H G 
2r.36. 

' 'Litton SyalcniH Inc,, Van Nnyu, Calif 
$]j]()6,al 1. Manura(*(iiie of irioiind radar 
cniniioiu*a( I, Saci iitneiilo Air Mateiiid 
Aim, AFliC, MeChdliin AFH, Calif. 
I''9((di6 Ml A a 193, 

U Coiidiictnin (hirp,. St. (31inrh*i, Mo, $1H,- 
446,40(1. PriahictliHi of fi weaiion ayqiini 
tniinlnir iiIrtiiilfdiM' aiirl leltdoil ground 
cijviiiuiient fm* A 71) aiiriaft Ai'i tniuiilleal 
Syuleni Dlviaiitni, AF.Mt?, \Vi iplit-PuLler- 
Hmi Ab’lL Oh Id. lUdGriT fiO-C 0028, 
l.oial Cdip*, Ili'oiix, N.Y. $3,HHli,HII> pio 
dni'liori of ntrluu in* eoiiriteuiieuuiin'' nyd- 
lenei for Ul*' HI aiiciiifL Wainei ICobnm 
All* Mrilerlel Aiea, AFT.(U. Uobltiii A KB, 
Ga Fll 311.77 IJH A-6tl!l8. 

JJitiiii SyatrniH, Inc., WoiHllantl UBls, 
(Jlillf. R'*,84(k7bO (SviiMKipes appBeul)l<‘ to 
F-4 all era ft Inoillnl joikfuare avkleni 
Okhdiiiriia CUy All Mideiicd Aieu, Ab'LC*. 
Tinker AKH, flklu. Fti1(I0(> IlH A 0147. 
ADiiunlH Kleel Co., Urelimond, Calif, 
570,993. Proilnctiori of oUcmfl ahcltciB, 
27rdlt)i Air 11(100 Wing, Wright-l'id leriuiii 
AFB, Ohio. K3:ifJ(m-(S(oO-0:!«0. 

- llncliig Cn., SiTEiitle, Waali* $1,107,'1'I6. 
Piodiietida of niodlticiilhiii Ivitn for Gie 
Hoinai'e InalrMinenfatioii and niiiga uiifety 
hjyHlcin, (Ijcdeii Ah' Jdaterkd Ah’ji, AKIJs 
H ill AFB, IfUilt. F(l469r> liH A (Hdli. 

16- 'Hrillici’aflcrM Co*, Itolllng MiadawH, 111 
$1,538 ,K{j 0, Fiodnetimi of nirboiia* collide*)* 
roitipaaenlrt nigitlcablo to B*f)2 uirerafl. 
CJiluigo-, 111. Wairiei’ Unhirin Ail Male* 
riel Area, AFLC, Robiiei AKJU, Gib 
FoiiansboiKC 21127 , 

- Aven ('(Mp,, Cinrlnnall, Oldo. $1,678,700. 
PnaliK'thni of oiretruth UilicR for irranial 
rniiar hcIu. Sacrninenlu Ale MatuTlfl Aieii, 
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AFLC, McClellan AFB, Calif. F3460t-68~ 
A-4461. 

IL — Chromaloy American Corp., San Antonio. 
Tex. $1.701, 7a2. Kepnli anil application or 
piotcctive rntflalltc coatin^i on J~57 and 
J-76 comprojaor blades. San Antonio Aii 
Maieiiel Aiea, AFLC, Kelly APB, Tex 
F.liG08-68-D-16l7 

14_n„tcsvine MAnufftcturme Co., BatesvlUe, 
Ark. $4,831,200 Pioduetion of bomb com- 
ponents. Armiiment Development and Teat 
Center, AFSC. Eslln AFB, Floilda 
F33667-*e8-C-t)164. 

IB— Dob Rutherford Consti uctioii Co. Albu- 
(lueiriue, K M. $1,6 00,000. Engineei'infe, 
design and conat ruction of n iilgb ^Plo- 
sive simulation teat facility near Cedar 
City. Utah. Air Force Special Weapons 
Teat CenU Kiitland APB. N.M F29601- 
69-0-00 97. , r, 

—United Alrcinft Coip., Hartford, Conn. 
$1,032,030. Pioduetion of component paita 
npplicnblo to J-B7 nil ci aft enKnma San 
Antonin An Mnteilcl Aiea. AI'LC, Kelly 
AFB, Tex N883-C9000A, ^ „ 

—McDonnell Dougina Corp., St. Louia, Mo 
54,420,000. Modification of F-4 series ajr- 
ciaft. Robeitaon, Mo. Ogden Air Materiol 
Aren, AFLC, Hill AFB, Utah. F34601- 

68- A-2aiO. 

—General Electric Co., West Lynn, Mps. 
$1,000,000. Design, development, fabrica- 
tion and acquisition of long lead time 
items of special tooling for turbojet and 
Uirbo-piop englnofl. Aeronautical Systems 
Division, AFSC Wrigbt- Patterson AI'B, 
Olilo. F33667-69-O-102G. , 

IG—Chromalloy American Corp,, New Yoik, 
N.Y. $1,735,571. Uepuir and coating of 
J57 and TF83 engine guide vanes. 

Nyak, N.Y. Snn Antonio Ah Matcilel 
Area, APLG, Kelly AFB, Tex. F34601- 
fl8-A-2991-SA02, ^ , 

— McDonn»’ll Douglas Coip,, Long llenoh, 
Cnlif, $13,600,000. Supplies and services 
for contract definition of an Ahboino 
Wnining nn<l Control System. Electionlc 
Systems Division, AFSC, L. G. Hanscom 
Field, Mass Fl{lfi28-G9-C-0106. 

— Boeing Co., Seattle, Wash. $17,600,009. 
Supplies and services foi contiacl delini- 
tion of an Ahboinc Warning and Control 
Syatem. Electronic Systems Division, 
AFSC, L. G. Hanscom Field, Mass. 
F1928-G9-G-0194. , , 

17— General Motors Corp., Indianapolis, Ind. 
$5,018,240. Production of turboprop air- 
craft engines and power sscllons. Aeio- 
nautical Systems Division, AI'SC, Wright- 
Patterson AFB, Ohio. F3 3667-60-0-0357. 

18— Ailama-Russcll Co., Waltham, Mass. $l,- 
003,808. Production of antennas for 
various aircraft Warner Robins Ma- 
teriel Aren, AFLC, Robins AFB, Ga, 
F33057-C9-A-0016-RJ02. 

—United Aircraft Corp., Windsor Locks, 
Conn. $1,200,000. Research to obtain 
pi’opolloi and cyclic contiol technology. 
Aeronautical Systems Division, AFSC, 
Wright'PnUcrBon AFB, Ohio. F83616- 

69- C-1720. „ , , 

— McDoniioll Loiiglas Corp., St. Louis, Mp. 
$1,222,600. Protoly|)C installation and flight 
testing of target identification syatem for 
F-4E aircraft. Aeronautical Systems Di- 
vision, AFSC, WUght-Pattciflon AFB, 
Ohio. F33657-C9-C-0088. 

23— MniwniB Steel Co., Etehmpnd, Calif. $1.- 
260,009. Production of alvei aft shelteis. 
2750tli Air Base Wing, Wrlght-Patlerson 
AFB, Ohio. FS36O0~69-C-0S80. 

— OMI Corp. of America, Alexandria, Va. 
$1,833,497. Procuromont of analytical 
photogrammetric Btoropololtcis for 

making map*?. Soutlifleld, Mich., and Rome 
N Y, Romo Air Development Commanu, 
AFSC, Grims AFB, N.Y, F8 0602-69-0- 
0801. 

24— McDonnell Douglas Corp,, Tulso, Oklti, 

$1,814,852. Modification and repair of 
B-08 Bories aircraft, Warner Robins Air 
Materiel Aren, AFLC, Robins AFB, Ga. 
F096O3-fl0-G-38l7. . ^ , 

—Northrop Corp,, Polos Verdes Penlnsuln, 
Calif. $1,332,000. Modlflcnllon klU for 
target Iddntlflcatlon equipment. Aero- 
nautical Systems Division, AFSC, Wright 
Patterson AP'B, Ohio, F8 3037-69-0-0970, 
29— Crescent Precision Products, Inc,» Gar- 
land, Toxs $3,670,021. Fin assemblies and 
related data for 760-pound bombs. Ogden 
Air Materiel Area, AFLC, Hill AFB, 
Utah. F426a0-69-C-3182. 

90— McDonnell Douglas Corp., Huntington 
Bench, Calif. $1,300,000. Advanced de- 
velopment of multiple solid fuel boosters 
for Thor launch vehicles, Santa Monica, 
Calif. Space and Missile Systems Com- 


mand, AFSC, Los Angeles, Calif. 
F0470l-fl9-C-0340 , , , , 

— Geiicial Motors Corp. Indianapolis, Ind 
$40,000,000. Supplier applicable to T-6Q 
turboprop ahciaft engines Oklmiomu 
City Ail Materiel Aren, AFLC. Tinker 
AFB. Okla F34601-69-C-0734. 

— Doelng Co.. Seattle, Wa S2.004.U83 Com- 
bat tiainer launch insti iimentatlon ap- 
plicable to the Minuteman weapon g^s 
tom. Ogden Air Mnteilcl Aicn, AJLC, Hill 
AFB. Utah. F04606-69-A-0171-QP10AA. 


DOD Instructions and 
Directives Available 
through Subscription 

All new and revised DOD direc- 
tives, instructions and changes (ex- 
cept those marked *‘For Official Use 
Only”) are available on a subscrip- 
tion basis. 

For six dollars a year, subscribers 
will automatically receive one copy 
of each new and revised issuance in 
the subject group requested. ^ Addi- 
tional subject group subscriptions 
cost six dollars each, Available sub- 
ject groups are; 

j[000 — Manpower, Personnel and 
Reseiwe. 

2000 — ^International Programs. 

3000— Planning and Readiness. 

4000— Logistics and Resources 
Management, 

6000— General Administration, 

(jOOO— Health and Medical, 

7000 — Comptroller ship. 

Index— Quarterly listing of DOD 
unclassified issuances and subject 
index. 

Subscription orders should be for- 
warded to the Director, Navy Publi- 
cations and Printing Seiwice Office, 
Attn; Code NPA-1, 6801 Tabor 
Avenue, Philadelphia, Pa. 19120. Re- 
mittance may be either a certified 
bank check or postal money order 
made payable to the Treasurer of the 
United States. 

Previously published DOD dii*ec- 
tives, instructions and changes, listed 
in the Quarterly Listing of DOD Un- 
classified Issuances and Subject In- 
dex, are available without charge, one 
copy per I’equest, from the Naval 
Publications and Forms Center, 
Attn: Code 800, 6801 Tabor Ave., 
Philadelphia, Pa. 19120. 

This subscription and distribution 
seiwice does not apply to publications 
emanating from the separate Military 
Depai4ments or the Defense Agen- 
cies. Contractor representatives who 
have a need for publications fx’om 
these organizations should place re- 
quests through their cognizant con- 
tx^acting agencies. 


DCAS Engineering 
To Be Reorganized 

Reorganization of the engineermg 
elements in the Defense Contract 
Administration Seiwices (DCAS) 
at Headquarters, Defense Supply 
Agency, has been announced by Rear 
Admiral Joseph L. Howard, SC, 
USN, Director for DCAS. 

A woi’king group headed by the 
management engineering segment of 
the DCAS headquarters was assigned 
the responsibility of drawing up a 
plan for realignment of the organiza- 
tion structure of the more than 609 
engineers in headquai^ers and 99 
regional, district and defense con- 
tractor plant ofTices of DCAS. 

Essentially, the reorganization pro- 
vides a separation of engineering ele- 
ments from other professional opera- 
tions in contract administration. The 
seperation will provide DCAS engi- 
neering with an identity not pre- 
viously recognizable, making it possi- 
ble for military ciistomei^s to deal 
directly with pixifessional engineers 
in solving engineering problems, 

Under the new proposal, the sys- 
tems support engineers will become 
a separate engineering entity, report- 
ing directly to the commander of the 
DCAS activity to which they arc as- 
signed. 

The purpose of the pi*opoaed re- 
alignment is to focus engineering 
liaison services more directly on com- 
plex weapon systems for the benefit 
of the military buyer, the civiliim 
producer, and the overall Defense 
DepaHment administration of the 
contracts. This, it is hoped, will pro- 
vide a sharply defined central point 
for the coordination of engine cHng 
policy for the benefit of all elements 
concerned with the production of de- 
fense supplies. 

Additional advantages expected are 
fuller utilization of the diverse engl* 
neeinng i^esources within DCAS, the 
pixivision of regular channels for 
professional development and ad- 
vancement, and a system that will 
more readily attract young jwfes- 
sional engineers. 

Normal production engineering and 
quality engineering performed In 
auppoi't of the Production and Qnab 
ity Directorates will remain essen- 
tial y unchanged. 
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From The Speaker's Rosfrum 

(Continued from Page tiO) 

Fuiure Trends 

In conclusion, I want to respond 
as best I may to a request for com- 
ment on policy changes involving 
Foreign Military Sales and also to 
touch on some trends I disceim in 
contemplating the future of both PMS 
anil MAP. The new Administration 
is, of course, reviewing each of these 
undertakings; but no substantive pol- 
icy changes have been announced. 
Meanwhile, several studies on these 
subjects are under way in the Na- 
tional Security Council and elsewhere. 
As to future trends, I believe; 

« Grant aki will probably remain 
at its present level in FY 1970, but 
will gradually decline thereafter. 

0 Sales to highly developed coun- 
tries will probably decline as tliose 
countries strive to produce their own 
military equipments. They have al- 
ready dropped from 97 percent of 
the total in FY 1962 to 68 percent 
last year. 

• Sales to "'oil riclp^ and less de- 
veloped countries will probably in- 
crease. 

0 Technical components and ^‘know- 
how^^ are likely to represent a malor 
portion of sales to highly developed 
countries. 

e Complete end items and systems 
will probably make up sales to *'oil 
rlch'^ and less dcvGlope.d countries — 
with increased emphasis on co-pro- 
duction, 

Whatever lies ahead for the Mili^ 
tary Assistance Program and Foreign 
Military Sales, I look forward to 
working closely with many of you in 
the future. T will welcome your assist- 
ance and cooperation in our activities 
and will appreciate any ideas, rec- 
ommendations, criticisms ( con true- 
tivo or otherwise) you may care to 
volunteer as we move togotlmr into 
that future. 

Computer Management 
Activity Established 
fay Army CDC 

U.S. Army Combat Developments 
Command (CDC), Fort Pelvoir, Va., 
has established a new headquarters 
directorate to manage all types of 
computer activities related to develop- 
mental efforts at CDC, 


The new element has been desig- 
nated as the command's Automatic 
Data Processing/ Management Infor- 
mation Systems Directorate (ADP/ 
MIS) and is headed by Colonel 
Charles T. Caprino. In addition, 
former Deputy Comptroller/Deputy 
Director of Data Processing and Pro- 
grams, Colonel Joseph E. Halloran 
Jr., has been appointed Comptroller/ 
Program Coordinator for CDC. Tliis 
office is a redcsignation of the Comp- 
troller/Director of Data Processing 
and Programs resulting fi'om crea- 
tion of the new A DP/M IS director- 
ate. 

Mission of the ADP/MIS Direc- 
torate is to oversee all computer ac- 
tivities of CDC's developmental pro- 
gram including Automatic Data Sys- 
tems for the Ainny in the Field 
(ADSAF), management information 
systems, tables of organization and 
equipment, experimentation and test- 
ing, scientific modeling, and the in- 
strumentation of computer tech- 
nology, 

ADP/MIS will as.sumc responsibil- 
ity for nxitomatic data processing de- 
velopment programs handled by the 
Automatic Data Field Systems Com- 
mand, which changed status in April 
to that of Computer Systems Com- 
mand, 


Army Seeking 
Fire-Fighting Helos 

“Light water" nncl light helicopters 
are the basis of a new aircraft lire 
fighting system proposed by the 
Army’s Medical Service Agency, Fort 
Sam Houston, Tex., a paii: of the 
Combat Developments Command, 

“Light water" is a prefluorinated 
chemical solution which enables water 
to smother petroleum fires. In pre- 
liminary tests it has proven promis- 
ing, the Army said. 

The system, to be used in contix)!- 
ling aircraft fires during personnel 
rescue operations, consists of a light 
helicopter equipped with “light 
water" spray apparatus. The Army 
estimates that 25 gallons of “light 
water" sprayed from a telescoping or 
retractable boom could open a 20 by 
40 foot path for three minutes for 
rescuers. 

The Army calls for the spray 
equipment to weigh less thar 600 
pounds and to be mounted either ex- 
ternally or in t era ally. 


Air Force Forecasts 
1969 Computer Needs 

A tentative forecast of 11 computer 
equipment selections was issued by 
the Electronic Systems Division 
(ESD), Air Force Systems Com- 
mand. The forecast is subject to 
change, according to ESD, and is 
issued for industry planning only. 

Forecasts for requests for pro- 
posals for the second quaiter of 
calendar year 1969 included; Head- 
qiiai’ters, Office of Aerospace Ke- 
seaixjh, selection of a computer; 
World-Wide Military Command and 
Control System, selection of data 
processing equipment for various ele- 
ments; Air Force Logistics Command, 
replacement of nine computers; 
Seventh Aerospace Defense Com- 
mand, Air Division Headquarters, re- 
placement of Delayed Line Output 
SAGE equipment. 

Third and fourth quarter forecasts 
include; Easteni/Westeni Test 
Ranges, replacement of 11 compu- 
ters; Strategic Air Command, Re- 
placement Project, replacement of six 
computei's and part or all of three 
other systems; replacement of com- 
puters at the Air Force Academy, 
Air Force Rocket Propulsion Labora- 
tory, Air Force Flight Test Center, 
Air Force Logistics Command Micro- 
mation and Air Force Logistics Com- 
mand, Newark Air Force Station. 

Interested companies should con- 
tact the Electronic Data Processing 
Equipment Office, ESD, L.G. Ilans- 
com Field, Mass. 01730. 
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New Terminal Equipment for 
AUTODIN Is in Advonced Test Phase 

Electronic equipment, designed to eliminate separate teletype 
and data card terminal operations witliin the Defense Deiiart- 
ineiit’s world-wide Automatic Digital Network (ATJTODIN), is 
in advanced testing by personnel of the Air Force Communica- 
tions Service headquartered at Scott AFB, 111. 

The equipment, designated Digital Subscriber Terminal Equip- 
ment (DSTE), will replace a variety of manual and semi-auto- 
matic terminal equipment now maintained and operated on an 
industrial contract basis. Most of the contracts will be terminated 
as the government-owned DSTE installations are completed. 

The AUTODIN network is the world’s largest digital com- 
munication system, providing DOD with high-speed transmission 
of information from punch card, paper tape, magnetic Uvpe, or 
page copy forai. Messages fed into the DSTE facilities will be 
processed, routed and transmitted automatically by AUTODIN- 

Each DSTE site will be customized to meet the needs of the 
installation it serves. Component parts, such as the control unit, 
punch card and tape message keyboards, card readers, tape I'eadevs 
and page printers, can be combined in six different configurations 
to satisfy requirements. Message capacities range from 200 words 
per minute for the smallest terminal to 1,500 words per minute, 
plus 100 punch cards per minute, for the largest. 

With the installation of the ncAV system, the AUTODIN will be 
capable of faster communications with a larger message handling 
capacity, greater reliability and lower cost. 

The tests, being conducted at Shephard APB, Tex., with one of 
the initial production models, are providing the Air Force Com- 
munication Service (AFCS) realistic practice in maintaining and 
operating the system. AFCS personnel will eventually be respon- 
sible for about 600 of the DSTE installations. Army, Navy and 
other Air Force commands will operate an additioinal 440 units. 

Delivery of the Aral DSTE units is expected about mid-1969, 
use at overseas bases and installations, U.S. bases and stations 
ct delivery of the DSTE system sometime in raid-1970. 
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DESC Assumes DOD 
Management of 
Integrated Circuits 

The Defense Electronics Sup- 
ply Center (DESC), Dayton, 
Ohio, has been assigned man- 
agement responsibility for mi- 
croelectronic circuit devices em- 
ployed by the military and 
various Federal agencies. 

The microelectronic circuits, 
also known as integrated cir- 
cuits, are the 17th supply class 
assigned to DESC management, 
Identified within the defense 
logistics system as Federal Sup- 
ply Class FSC 5962, they en- 
compass approximately 1,950. 
Federal stock numbers managed- 
by various DOD activities. 

Officials foresee widespreadj 
future use for the integrated;' 
circuits. They are currently bej 
ing designed into new electron!^ 
devices for the military, andi 
industry expects military apptij 
cations to account for one-halfj 
of the integrated circuit sales by) 
1970. ■; 

DESC now has complete lo^ 
islic responsibility for FSw 
5962. Prior to this, DESC W; 
designated the Defense Depaii' 
meni standardization activity 
for the class, which inclu(le|‘ 
coordination of specificatiofil 
among the Services to aveil 
part duplications. 
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Basic research, as symbol 
on the cover, is the soum 
onr technological strength, 1 
month, the Defense /ndusfrifl 
letln explores the sitb|ect 
basic research at the Deft 
Department level, and aa i 
ducted by the Army> Navy 
Air Force* 



' The Defense Research 
and Technology Base 


lEditofs note: The following is an 
excerpt from the statement by Dr. 
John 5. Foster Jr., Director of Defense 
Research and Engineering ^ on the FY 
1970 Defense Research, Development t 
Test and Evaluaiion Progranit pre- 
sented on April BO, 1969 1 before the 
House of Representatives Committee 
on the Armed Services. It provides an 
appropriate preface to articles in this 
issue disciisaing organization and func- 
tions of the research activities of the 
Armpf Navy and Air Force.! 

T he superiority of American mili- 
tary technology depends on many 
critical components — talented people, 
a commitment by many to excellence, 
our industrial capacity to apply new 
technology, But the ultimate source of 
our technological strength today is the 
research and technology base so care- 
fully built up over the past 5, 10 and 
20 years, tn the same way, our future 
strength can only be ensured by vig- 
orous, balanced investments made 
now in exploring new ideas. This need 
is just that simple. Yet the work is 
often hard to explain and Justify, I 
will try now to give you some sense 
of the significance of our research 
and technology base, 

Broad Goals of Research 
and Exploratory 
Development 

The goals of research and explora- 
tory development must be f emulated 
from two perspectives: long-term 
gain, consistent with the nature and 
direction of scientific technological 
progress; and shorter-tem matters of 
concern to our national security. 
Stated in the jargon of the invest- 
ment business, we must maintain a 
basic portfolio of growth secuHties, 
devote a small fraction of our re- 
sources to high-risk but promising 
speculative ventures, and maintain a 
capital reserve of technical compe- 
tence adequate to cope with un- 
expected technological threats or op- 
portunities as they arise. Neglecting 


any one of these could jeopardize na- 
tional security. The gi‘eatest overall 
security obviously lies in an optimum 
balancing of available resources. It 
is difficult to know how precisely 
when that balance is achieved. 

For the long tem, we seek to probe 
the frontiers of defense-relevant 
science and engineering, to discover 
and understand new phenomena, to 
recognize and exploit those which 
have promise for improved military 
technology. Thus, we support research 
in the laboratories of DOD, univer- 
sities, industries, and the Federal 
Contract Research Centers. From 
these laboratories have come radar 
and rockets, transistors and television, 
combat radios and computers, sonar 
and satellites, and a host of indispens- 
able military systems. Because a tech- 
nical surprise today could unpredict- 
ably destabilize the international 
situation, our program must be broad 
and carefully diversified to allow us 
to move quickly in any required di- 
rection. 

Nature of Soviet Technology 

To suggest the character of the 
technical challenges we may face in 
the future, T believe it will be helpful 
to illustrate briefly some of the areas 
in which we believe the Soviet Union 
is particulai'ly active, I do not intro- 
duce this perspective because of any 
anxiety that the Soviet Union is, 
technically, ''10 feet tall,” Nor do I 
believe we are on any "technological 
plateau,” as some have argued; the 
facts show that we are not, But I 
do want you to understand that the 
Soviet Union is an advanced and 
vigorous technical nation, investing 
proportionately more of its scarce re- 
sources in research and development 
than we are, and presumably getting 
results from its investment, Except 
where I indicate otherwise in this 
discussion, few of the Soviet efforts 
represent substantially greater capa- 
bility than we now possess, although 
in many areas we probably are about 
even. 

The Soviet effort in magnetohydro- 
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dynamics is the largest in the world. 
Two prototype continuous open-cycle 
electrical generating power plants are 
now in operation in the USSR and 
the Soviets are developing a closed- 
cycle system. The latter could have 
strategic applications in submarine 
and in space propulsion. 

Although the Soviets have not fully 
exploited their strong capability in 
semiconductor i^esearch in the past, 
the use of solid-state devices in the 
consumer, industrial and military 
fields is rapidly becoming a reality. 

Microelectronics has not been widely 
applied in the USSR, although prog- 
ress has been rapid since 1962. Min- 
iaturization has not advanced much 
beyond the employment of compact 
transistor circuits and is achieved 
principally by high-density packaging 
of discrete components on printed 
boards. Large-scale use of micro- 
electronics appears to be several years 
away; its initial use will probably 
be in large digital computers in 1970- 
71. 

Development of radar antennas has 
paralleled that of western countries, 
current emphasis being placed on a 
wide variety of microwave antennas 
for general and special uses and on 
large, multibeam, electronically steer- 
able phased arrays, 

The Soviet Union has expended a 
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massive effort to develop, produce and 
install active infrared sensory devices. 
By 1975 low-light-level image inten- 
Bifievs should be available for wide- 
spread use in the Soviet Union, 

Since 1952, the Soviet laser pro- 
-am has been expanding and is now 
second only to the United States in 
their overall research and develop- 
ment effort, The USSK may be ahead 
of the United States in the develop- 
ment o£ high'power, solid-state lasers. 

The Soviets will probably continue 
their underground nuclear tests, just 
as we will. These tests will allow 
them to develop improved fission and 
thermonuclear weapons tailored for 
special uses and to explore weapon 
systems vulnerability to nuclear radi- 
ation. 

There have been and will continue 
to be strong Soviet efforts to improve 
the performance — and increase the 
time between overhaul — of their to- 
tating (turbojet, turbofan) aircraft 
engines, This emphasis will result in 
new and improved engines, such as 
tho capability to qualify a Mach 3 
cruise turbojet by 1969-TO, and lift/ 
cruise and direct-lift engines with 
very good thrust-to-weight ratios by 
1970. 

Soviet liquid-propellant rocket en- 
gines in some ways are distinctly dif- 
ferent from those of the United 
States, as reflected in larger expansion 
ratios, higher chamber pressures, dif- 
ferent materials of construction and 
better control of combustion processes. 
The Soviets have the capability to 
build and utilize much larger liquid- 
rocket engines for space purposes 
than they have heretofore exhibited* 
For ballistic missiles, no completely 
new liquid-propellant engine designs 
are expected before 1972, However, as 
a result of concerted efforts beginning 
in 1958, the Soviets are capable of 
building solid-propellant motors hav- 
ing performance characteristics sim- 
ilar to those of the West. 

Soviet capability in materials and 
manufacturing technology has devel- 
oped surprisingly fast and is now 
generally equal — in some instances, 
superior — to that of the western 
world. Difficulty in achieving the high 
standards of quality conti*ol necessary 
for the quantity production of highly 
precise and highly reliable components 
appears to limit Soviet production 
capability at present; however, it is 
expected that this problem will be 
solved in the next two or three years, 


Some of the areas in which the 
Soviets seem to be advanced ai*e 
chromium-base alloys for long-time 
operation at 1,900 degrees to 2,200 
degrees F,, high- temperature adhes- 
ives, high-temperature polymeric 
coatings, use of glass-reinforced lam- 
inates, techniques and machinei'y for 
fabricating brittle materials and diffi- 
cult shapes, and machinery for ex- 
tmding and forging large metal parts. 

Allow me to repeat that these So- 
viet technological programs have not 
eliminated our margin of technical 
superiority in most of our systems. 
Kevertheless, the range, pace, and ap- 
parent quality of their work in tlae 
fundamental sciences and applied 
technology are impressive* 

Trends In DOD Research and 
Technology Base 

The past fiscal ti*ends in our re- 
search and technology base are shown 
in Figure 1* 

Despite the increasing complexity 
of defense technology and the in- 
creasing costs of carrying on more 
demanding research and development, 
support for our overall research and 
technology base has continued to de- 
cline, We reversed the downward 
trend in the research category in 
FY 1969, based in part on my special 
concerns about this activity last year. 
But the overall trend of our base is 
still downward, because of both the 
increased coat of research and devel- 
opment and the continued erosion of 
exploratory development owing to ur- 
gent needs for funding other research 
and development activities, We con- 
tinue to see the indicators of signifi- 
cant under funding In this program: 
an increasing ratio of acceptable pro- 
posals to funded proposals; deferral 
of purchase of needed new research 
equipment in many academic and in- 
dustrial research laboratories; lay- 
offs of technicians and postdoctoral 
research fellows; and too few ^^new 
starts*^ because of the pressing need 
to continue existing projects. 

Continued failure to reverse the 
trend of this critical part of defense 
research and development could seri- 
ously jeopardize our future national 
security, Thus, I have requested in- 
creases for both areas in FY 1970, 
including an especially substantial in- 
crease for exploratory development, 

I will discuss each ai*ea and give you 
my recommended funding* 


Research 

Research Objectives and Policies 

Within the broad goals of our re- 
search and technology base, the re- 
search component works at the fron- 
tiers of knowledge in the physical, 
engineering, environmental, biomedical 
and behavioral sciences, emphasizing 
fundamental work i-elevant to long- 
range defense needs. 

DOD must manage a mission-ori- 
ented research base, as must (or 
should) all of the major agencies. 
Because the effectiveness of coupling 
basic science with defense technolog)- 
is so vital and in many ways so 
subtle, DOD must recognize and di- 
rect responses to scientific and tech- 
nological opportunities or threats* We 
could not rely upon an accidental oc- 
currence of this critical function. 

Recent Research Accomplishmenh 

New scientific findings continuously 
emerge from DOD-sup ported reaearcli. 
Significant contributions have been 
made by in-houae laboratories, Indus- i 
trial laboratories, non-profit institutes, 
and university research perfoamera. 

I will give you just a few examples. ; 

Global thunderstorm activity de tec Hun. 

We are almost totally dependent 
on the electromagnetic spectrum for 
communication, detection of enemy ac- 
tivity by various types of sensors, mis- 
sile guidance, and other military 
tivitles. Detailed knowledge of global 
thunderstorm activity would inemK 
the reliability of our electromagnellf 
systems. We have found proin1siTif| 
new sensors to obtain this global dalt 
through recording that spectral cofflJ 
ponent of longest duration in lfgfi(*| 
ning* The technique is being tesW| 
on U-2 aircraft and appears to 
ideal for continuous surveillance tr| 
satellite. It is expected to be avallBtiil 
for use within a year, | 

High -temperature lubrkanta. I 

A new technique for the fiuorinftlw# 
of organic compounds and giftpHli; 
has been developed by passing s mit 
ture of fluorine and an inert gas cw 
the surface of the compound to k 
fluorinated, For example, grapMt* 
can be converted to perfluorographitt I 
which has lubricating properties co®| 
parable to currently used lubrIcaJill 
at normal operating temperatersfl 



(400 degrees F.) and much superior 
to them at temperatures in excess of 
676 degrees F, They will be especially 
useful in the bearings and seals of 
advanced jet engines. 

UuUrashort laser pulses. 

The range of defense applications 
of laser technology has been enlarged 
by recent developments in tlie pro- 
duction of ultraghort laser pulses. 
Pulses of less than a millionth of a 
microsecond in duration have been 
generated. The much more pi’ecise 
timing and distance measurenienta, 
possible with these very short pulses, 
promise important improvements in 
optical radar, laser communication 
systems, rapid optical data processing, 
and ultra high-speed photography. 

These examples typify the thrust of 
scientific and technological acliieve- 
ments to defense goals. 

Before leaving this discussion of 
specific, rather basic research efforts, 
I want to illustrate the way in which 
this work leads to applications, A 
good illustration comes from the ma- 
terials sciences, in particular, com- 
posite materials, The promise inher- 
ent in filamentary materials was orig- 
inally predicted from independent 
theoretical studies and independent 


university research on metallic 
whiskers. The fundamental objective 
of this work was to study why theo- 
retical strengths could not be achieved 
in actual materials. While thi.s work 
was interesting from a scientific point 
of view, it could contribute little to 
the materials used in military applica- 
tions unless someone identified the 
connections between the basic scientific 
findings and DOD needs. Research 
managers in DOD, having just such 
a motivation, i.c., that scientific find- 
ings can and must be put to practical 
use, recognized that these discoveries 
could help solve some military prob- 
lems, 

It was the requirement for stronger, 
lighter materials that caused the Mil- 
itary Services, as far back as the late 
1940s, to make fine filaments, to 
study their properties, and to conduct 
research to improve them. Basic and 
applied research in the Aii* Force 
alone (which had the greatest need 
and interest) reached almost $3.6 mil- 
lion in FY 1966. This pursuit of a 
promising scientific finding led to an 
on-going advanced development pro- 
gram which will put composite ma- 
terials into many Air Force and other 
military applications with substantial 
savings in weight, or increase in en- 


gine thrust, payload, range, or ma- 
neuverability. 

Occasionally I am asked whether 
some of our more basic research could 
be carried out as effectively under 
other than DOD sponsorship, It is the 
kind of evolution that I just illus- 
trated that convinces me the Defense 
Department must sustain clear and 
close links to the scientific community. 

But then I am asked whether we 
tend to duplicate the work sponsored 
by other agencies. I am quite confi- 
dent that there is essentially no dupli- 
cation, except where there are dis- 
tinctly different scientific approaches 
to solving the same basic problem. 
Last year, for example, we examined 
the work being conducted under 10 
contracts sponsored by the National 
Science Foundation in the materials 
sciences. The total value of these 
contracts was about $600,000, It was 
determined that very little, if any, of 
the contracting work was directly 
germane to DOD mission objectives 
but that about 10 percent (or $60,- 
000) could be considered relevant. 

Lei me give you another example 
of the coordination process we use to 
avoid duplication. DOD and NASA 
have conducted annually a detailed 
review of all research and exploratory 
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FY1904 

py 1905 

py 1966 

PY 1967 

PY 1968 

PY 1969 

Rosearoh 

$ 363 

$ 38S 

$ 389 

$ 418 

$ 871 

$ 406 

Exploratory 

Development 

1,168 

1,128 

1,134 

1,042 

948 

878* 

TOTAL 

$1,611 

$1,611 

$1,623 

$1,456 

$1,819 

$1,284+ 


I 


O 
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’•■The roducUoii in. FY 1960 (compared witk FY 1968) includes a $46 million 
reduction in whiclr these funds were trahsfemd from the Advanced Research 
Project Agency's exploratory developpient effort on ballisUc miBslle defense 
to the Army's advanced development Off or t on missile defenso. Tho nature 
of the work supported has not changed in charo-oter. Thus, this was essentially 
an a<ioounting change. FY 1069 funding Is, In effect, $923 million, and the 
total ISj in effect, $1,329 million^ 

Figure 1« 
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development projects in the biological, 
medical and life sciences at the indi- 
vidual work-unit level since FY 1966. 
Methods were developed to compile 
all related research work by subject 
matter which is then analyzed by 
DOD/NASA technical teams. Re- 
search efforts that might overlap are 
identified and subjected to a detailed 
review, and a joint decision is made 
on terminating a contract, if appro- 
priate. Out of about 4,000 tasks re- 
viewed recently, there were no more 
than six cases of even partial over- 
lapping. This procedure has been 
very effective in assuring that no un- 
warranted duplication exists, ensur- 
ing that each agency has full knowl- 
edge of the scope and content of each 
others’ research programs, and aiding 
the day-to-day coordination between 
agencies by the biomedical research 
program managers. 

* ♦ % ♦ 

Recommended Budget for Research 

Following an in-depth review of the 
various levels and directions of re- 
search programs, I am recommending 
a total of $432 million for FY 1970, 
This increase provides for 26 new 
Project THEMIS programs, and for 
a 4 percent cost of living increase 
for the rest of the research activity. 
As I said earlier, this investment is 
for the future — this is the investment 
that will determine, in large measure, 
whether we maintain our technical 
superiority. 

Exploratory Development 

I will turn now to exploratory de- 
.^elopment, the second segment of our 

Bsearch and technology base. 

The purpose of exploratory devel- 
>pment is to demonstrate the feas- 
hility and applicability of research 
llscoveries to DOB needs, It is also 
:he mechanism we use to ensure that 
sach technological opportunity has a 
matching military utility, and that 
feasibility determinations are made 
In full realization of the anticipated 
use of the device or component, Thus, 
before we embark on expensive ad- 
vanced or engineering developments 
of any ^veapon system, we use explor- 
atory development to give us a high 
degree of confidence in the technical 
feasibility of the system. 

Past studies have shown that new 
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systems that are markedly improved 
over their predecessors frequently are 
made possible by the aggregation of 
many component improvements. This 
aggregation and eventual proof of 
feasibility may take as long as 10 
years to become operational in a fin- 
ished system. Thus, we must attempt 
to predict our militaiy needs in ad- 
vance, well ahead of fim ofiicial re- 
quirements. These predicted needs can 
change in many directions, including 
changing enemy technical threats, To 
guard against serious technological 
surprise, we have a broad exploratory 
development program to provide a 
choice when our needs become clearer 
and our ontimum resnonse more firmly 
defined. This is one of two main rea- 
sons why we have thousands of ex- 
ploi'atory development projects, 

The other main reason for a broad 
program is that the development of 
a system to meet one operational 
goal often leads to an array of many 
difficult technological problems and 
projects, Let me illustrate this, 

The Vietnamese War has clearly 
demonstrated the high cost of flying 
aircraft directly over well-defended 
targets, For such purposes it is be- 
coming Increasingly necessary to de- 
liver tactical ordnance from a stand- 
off position, i.e., outside the range 
of the defensive systems. Stand-off 
ranges of 20 to 30 miles would be ade- 
quate today, but longer ranges will 
be required in a few years. A closer 
look at this requirement reveals two 
most demanding sub-requirements. 
First, since this type of missile is not 
intended to deliver high-explosive ord- 
nance, it must hit the target within 
a few feet. Second, since the weapons 
effect is relatively small, the cost of 
the system must be low. 

Achieving this one new, compara- 
tively straightforward operational 
capability — stand-off, low-altitude de- 
livery of high-explosive ordnance — 
has required major improvements in 
guidance and propulsion. Of these, let 
me illustrate how the propulsion prob- 
lem alone fanned out into a range of 
tasks for new technology. 

There are at least three distinctly 
different types of propulsion systems 
that had to be explored to achieve 
the earliest possible capability and, 
eventually, the highest possible per- 
formance, They are first, a pulse-type 
solid rocket, which appeared to be the 
most readily available ; second, a ram- 
jet with integrated booster; and, third, 


a high-density solid-fuel ramjet with 
integrated booster, which appeared 
to offer the higher performance, the 
range ultimately desired. 

Each of these types, however, in- 
volved a whole series of technological 
problems. For example, to achieve a 
stop/restart capability in solids, sev- 
eral methods had to be investigated; 
water quench, variable-area nozzles, 
secondary gas generators, and in- 
hibiting partitions. Exploratory tesU 
of all of these methods were inin and, 
for this application, inhibiting par- 
titions appeared to be the simplest 
and most readily achievable. Rut, to 
keep the area of the inhibited faces 
small, the burning rate of the pi'o- 
p ell ant had to be increased which 
involved the development of new 
burning rate catalysts and higher 
chamber pressures. The new catalysts 
required the development of new liner 
materials, and the higher chamber 
pressures raised the erosion of nozzle 
throats and imposed increased pres* 
sure loads. These effects led to the re- 
quired. development of new nozzle ma- 
terials and new methods of bonding 
the propellant to the case. In a sim- 
ilar manner, the solid-fuel ramjet 
posed a whole series of new tech- 
nological problems, A new grain 
formulation which would yield a fuel- , 
rich, highly combustible exhaust had j 
to be discovered and developed, Ita ■ 
combustion efficiency had to be mea- 
sured under simulated ramjet com- 
bustor conditions, and an aft inlet had 
to be worked out for use on a missile 
maneuvering at high angle of 
tack. 

The point which I wish to mab 
here is that, to achieve this single new 
capability, it has been necesaarjr to ■ 
pursue three options, each requiring 
solutions to a series of technological ' 
problems. This is typical of how om 
exploratory development program 
evolves. In this case, all of our efTorts j 
have paid off, and the solutions oh ^ 
tained in the process have created a = 
background of knowledge applicable 
not only to air-launched propulsion, 
but to surface-launched tactical and 
strategic systems as well. I am confi- 
dent that, had we tried to achie« 
this operational capability without 
the necessary technological base, iht 
consequences would have been a fa^ 
greater development expense and the 
serious compromise of system per- 
formance, f 
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Recent Contributions of 
Explorcttory Development 

The exploratory developments of 
the past few years have made many 
significant contributions to our mil- 
itary capabilities. The three initial 
conditions that must exist before we 
embark on any exploratoiy develop- 
ment project are: first, some under- 
standing of the physical phenomena 
involved; second, one or more clear 
concepts about how these physical 
phenomena can be harnessed to per- 
form some function; and third, really 
most important, that we see a general 
need for this function, whether new 
or improved* I 'svould like to illustrate 
these points. 

During the early operational phases 
of the Polaris submarines, the Navy 
recognized the operational advantages 
of achieving greater depth and speed. 
Thus, in 1960, the Navy began efforts 
^0 develop a higher strength steel for 
jubmarine hulls, stronger than the 
iteel then available for Polaris sub- 
narines. During the period from 
L960 through 1968, the Navy spent 
about $6 million on exploratory de- 
velopment of high-strength steel. 

When the Soviet submarine threat 
became clear in 1967-1968 and the de- 
cision was made to proceed with de- 
velopment of advanced nuclear at- 
tack submarines, the technology of 
the desired steel was sufficiently un- 
n'stood to embark on an advanced 
ivelopment program. This program 
timed so that the high-strength 
eel can be qualified and certified for 
le on this new class of submarines. 

This capsule history brings out an 
iportant point* When the develop- 
ent of the new steel was started in 
'O, no firm “requirement*^ existed, 
a clear, though generalized need 
anticipated. Had we waited for 
firm and detailed requirement, the 
iterial would not have reached a 
Ticiently advanced stage of develop- 
snt in time to be used for the ad- 
inced nuclear attack submarine. 

k) complete the history to date by 
ntifying the effectiveness of the 
steel: For ships having substan- 
the same length, displacement 
^ed, the maximum operating 
an be greatly increased by 
le stronger steel. More ad- 
steels and titanium alloys, 
re now in exploratory devel- 
would enable operation at 
ater depths. 


Let me say a few words about 
titanium. The titanium industry is 
a direct consequence of DOD spon- 
sorship of exploratory development. 
Starting about 1948, the Army, Navy 
and Air Force established a substan- 
tial coordinated research and develop- 
ment application effort on this metal. 
The impetus for this work was rec- 
ognizing the potential of titanium 
alloys, which have high corrosion 
resistance, to become the strongest 
metallic sti’uctural materials known 
in proportion to their weight. 

In 1968, the United States pro- 
duced 33 million pounds of titanum. 
Titanium alloys are used in both mil- 
itaiy and civilian aircraft as stinic- 
tural members and in the compres- 
sor stages of the engine. Without 
titanium, the supersonic transport 
would not be capable of meeting its 
operational goals. The metal is also 
to be used in submersibles because 
of its lightness, strength and corro- 
ion resistance, Its corrosion resist- 
ance has put it into such civilian ap- 
plications as food and chemical proces- 
sing, Uses in the near future will 
include desalination plants and steam 
power-generating equipment as well 
as equipment for the transportation 
industry. By 1978 it is estimated 
that 100 million pounds of titanium 
will be used. Our new aircraft will 
be able to reach their requii'ed per- 
foimance in part because years ago 
we stimulated the developments which 
made titanium alloys available today. 
DOD has profited, but so have many 
American industries and our whole 
national economy. 

To return to the main theme, let 
me give another current example of 
melding technological opportunity 
with militaiT* need* Our night combat 
efficiency in Southeast Asia has been 
spectacularly improved with the in- 
troduction of night vision devices. 
Continuing support for the night- 
vision exploratory development pro- 
grams is responsible for this achieve- 
ment. Direct payoffs from the pro- 
gram, as many of you realize, are the 
Starlight Scope for individual wea- 
pons, a night vision goggle for use by 
individual soldiers, and night vision 
devices for crew-served weapons and 
aircraft, such as thermal night sights 
for our antitank missile systems and 
night fire-control system of advanced 
helicopters. 

There are other examples of prod- 


ucts from exploratoiy development 
that have proved highly effective : the 
antifungal treatment to prevent in- 
fection from water immersion, laser- 
guided weapons, some of the sensors 
for the instrumented battlefield, an 
oxygen concentrator to replace LOX 
for pilots, second-generation night 
vision devices, foliage-penetration ra- 
dars, flechette-type weapons, and 
miniaturized high-reliability fuzes . 
There are many others, such as cer- 
amic personnel amor, transpniont 
armor, “soft-recoil** artillery weapons 
with greatly reduced weight, a crash- 
worthy fuel system for UH-1 hell 
copters, a plasma-deposited tungsten 
composite rocket nozzle which wll 
operate uncooled at flame tempera 
tures of 6,600 degrees F., an air 
cushion landing system for aircraft 
improved binary chemical munitions 
which do away with storage and 
shipment hazards, and freo-swimming 
divers attaining 1000-foot depths. 

Further enumeration of such ex- 
amples, valuable and exciting as they 
are, would become tedious. A catalog 
of these accomplishments is import- 
ant, in a sense, because we see dearly 
what we get from our investment, 13 ut 
what is more important is that, year 
after year in the past, our research 
and technology base consistently has 
given us new opportunities and new 
options. We must support our toch- 
nological effort so that, in the future, 
we will have comparable technied 
opportunities and choices. For it is in 
exploratory development that the 
U. S. technical advantage, the U, S. 
margin of technical superiority, is 
strengthened, 

Recent Trends 

The demands placed on our explc^^ 
atory development program have In- 
creased considerably over the yews. 
Many additional projects are neces- 
sary to support the vaned technolog- 
ical problems inherent in new, sophis 
ticated weapon systems. Yet, as we 
face the dcci’easing level of funding, 
some necessary programs are being 
pushed aside or reduced in favor of 
higher priority efforts. In FY 1964, 
the exploratory development program 
was funded at almost $1.2 billion* In 
py 1969 it had declined by over 25 
percent to $878 million, If, in addi- 
tion, we take into account the increase 
in the cost of perfoinning this worlc,j^ 
then our actual FY 1969 effort la only * 
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slightly over half of the effort active 
five years ago. 

If this trend continues, we will be 
forced to reduce our level of effort 
in projects having even higher rela- 
tive priority in our program. Our 
ability to meet known threats will be 
compromised, and we will lose ur- 
gently needed options for potentially 
needed future developments. 

I cannot I’eemphasize too strongly 
that we must increase our forward 
momentum in replenishing the res- 
ervoir of science and engineering upon 
which national security depends. This 
conviction has been validated so often 
that it has become our guiding prin- 
ciple in the support of our technology 
base. The decade of the 1970s will 
reveal the results of the impressively 
growing Soviet and Chinese technical 
programs. We surely do not want to 
bo technologically stagnant so that a 
slight technological advantage or sur- 
prise could have historic implications. 

1 am aware that some have argued 
that a large DOD program in explor- 
atory development may be justifiable 
but so poorly coordinated with other 
large Federal research and develop- 
ment programs that funds are wasted, 
In particular, for example, some people 
have asked whether the coordina- 
tion with NASA is effective. As I 
mentioned in discussing the research 
budget, we try hard to discuss our 
entire program with NASA in sev- 
eral \Yaya through several mechan- 
isms throughout the year. Last sum- 
mer for instance, the Secretaiy of 
Defense and the Administrator of 
NASA diiHjcted a special seines of 
joint '^economy studies/* These de- 
tailed studies cover a number of 
common DOD/NASA activities in the 
space and aeronautics areas directed 
toward identifying actions which can 
lead to savings. So far, I am impi'es- 
sed with the progress. While signifi- 
cant near-term savings have not been 
possible, a number of approaches that 
could lead to significant long-tenn 
savings have been identified. The most 
promising areas are networks (track- 
ing and data acquisition), launch ve- 
hicles, and suppoii: operations at the 
Kennedy Space Center and the East- 
ern Test Range. . . . 

Budget Recommendations 

We have reviewed every proposed 
technology program, have related 
them to priority defense needs, and 


have totaled the funds necessary to 
accomplish the overall program. On 
this basis, I am recommending that 
$970.5 million be allocated to explor- 
atoiy development, compared with 
$878 million in FY 1969, This will 
x^everse the recent ti’end, accelerate 
promising current programs, and per- 
mit the start of necessaiy new pro- 
grams. I urge you to support this 
increase. 


The Advanced Research 
Projects Agency 

I have already refeired in other 
parts of my statement to recent re- 
search and exploratory development 
in which the Advanced Research 
Projects Agency (ARPA) has made 
a major contribution, notably in stra- 
tegic technology, nuclear monitoring, 
overseas defense reseai’ch, and ad- 
vanced sensors. 

Now we should discuss briefly the 
role of ARPA in our overall research 
development, test and evaluation 
(RDT&E) establishment and men- 
tion some other ARPA accomplish- 
ments, These accomplishments in- 
clude technical advances as well as 
several ax'eas of management changes 
in the transfer of programs to the 
Militaiy Services. 

ARPA, as you know, was estab- 
lished in early 1968 in response to 
a need for centralized management 
of selected, high-priority projects, In 
the past 10 years, ARPA has proved 
to be extremely effective in handling 
projects in which feasibility demon- 
stration is essential to D,OD, but for 
which there is no clear Service mis- 
sion; projects that are multi-Service 
in nature; and projects that require 
an especially quick reaction. Because 
ARPA*a primary mission is ensuring 
DOB against technological surprise, 
it must search out new fields and 
Ideas, accelerate research and devel- 
opment where surprise could be criti- 
cal, and bring developments to a stage 
at which sound decisions can be made 
on their further exploitation, 

It is ARPA's objective to carry 
programs to a certain stage in re- 
search or exploratory development, 
and then transfer them to an appro- 
priate Service, This past year, the 
radar and interceptor technology pro- 
grams of ARPA*s ballistic missile de- 
fense project (DEFENDER) were 
transferred to the Army Advanced 


Ballistic Missile Defense Agency 
(ABMDA) in consonance with the 
latter^s Nike-X research and devel- 
opment responsibilities. To ensure the 
successful transfer of the programs 
and facilities, approximately $46 mil- 
lion in FY 1969 funds and appropri-i 
ate staff were also transferred, After 
a review of the strategic research and 
development field, a Strategic Tech- 
nology Office was created within 
ARPA to pursue a broad program 
of research and development designed 
to identify, explore and demonstrate 
advanced concepts and technology that 
could have major technical impact 
on the offenae/defense balance — 
hence, on the U.S, strategic capability, 
One of the major areas assigned to 
the Strategic Technology Office la 
laser technology. Selected areas that 
were inappropriate for transfer to 
ABMDA were assigned to the Stra- 
tegic Technology Office to provide 
the technical core for its new activi- 
ties. The transfer is judged successful 
by all concerned, 

A new area to be undertaken by 
the Strategic Technology Office in FY 
1970 is research and development in 
large sea-surfacc platfonns, Tlie ob- 
jective of this program is to demon- 
strate the feasibility of large, ultra- 
stable floating platforms adaptable 
to a wide variety of functions at sea, 
including forward basing (in addi- 
tion to, or instead of, foreign-based 
installations), surveillance, logistics, 
ballistic missile defense, and tactical 
command and control. 

During FY 1969, ARPA established 
another new program-— advanced en- 
gineering. Its major objective is to 
explore new areas of advanced en- 
gineering for selected tactical war- 
fare problems. These problems include 
the development of quiet aircraft and 
helicopters, and developing new con- 
cepts in small arms. Included in this 
program's research plans for FY 
1970 are the investigation of a low- 
cost, lightweight flying machine (per- 
haps less than 60 pounds in weight 
and $600 in cost) which could be used 
for Individual troop mobility, and a 
surface-effect vehicle in the 100- to 
200-'knot class which would have po- 
tential in anti-submarine warfare 
and high-speed patrolling. 

Another of ARPA^s nroip'*^« 
reoriented in FY 19^' 
formerly called Nr ’ 
tion (VELA), now 
concerned with m 
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prediction of the location of clan- 
destine nuclear tests, countermea- 
sures to capabilities and techniques 
previously developed by the VELA 
program, and diagnostic data on nu- 
clear explosives, These new programs 
have been entitled ^^PRIME ARGUS*** 
A substantial phasing down in the 
older, on-going VELA program con- 
cerned primarily with nuclear test 
detection will take place during FY 
1970. 

In PY 1970, a Military Geophysics 
Program will be started under the 
newly formed Nuclear Monitoring Re- 
search Office, which also manages 
VELA and PRIME ARGUS, to dem- 
onstrate the feasibility of countering 
threats to the national defense pos- 
ture posed by the modification of the 
natural environment. The program 
will try to determine the extent to 
which underground nuclear explosions 
can stimulate earthquakes; the ex- 
tent to which man*s non-nuclear, de- 
fense-related activities can stimulate 
earthquakes; and, finally, the feasi- 
bility of techniques that might pemit 
control of earthquakes, Because of the 
great national interest in this field, 
we will arrange for intra-agency con- 
sultation on all major elements of the 
program, 

ARP A has three projects that are 
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in 
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funded in the research category: In- 
formation Processing Techniques, Be- 
havioral Sciences, and Materials 
Sciences. In each of these projects, a 
major portion of the effort is con- 
ducted for ARP A by universities* We 
have attempted to provide these in- 
stitutions with a funding mode that 
will pennit them to make the required 
commitments for staff, facilities, stu- 
dents and university funds. 

In the past year, ARPA*3 Informa- 
tion Processing Techniques project 
has completed research on a computer 
software system for data manage- 
ment; ADEPT (the operating system) 
and TDMS (a set of user-oriented 
data management programs) will pei’- 
mit far more rapid and effective com- 
puter operations than were possible 
in the past. Already in trial use in the 
National Military Command Center 
and the Air Force Command Post, 
ADEPT makes it possible for many 
users to have simultaneous access to 
the compute!*, and incorporates such 
advances in file organization that re- 
quests for computer services which 
formerly took hours to fill may now 
be answered in minutes. 

In the behavioral sciences area, re- 
search is being continued to organize 
information pertaining to foreign cul- 
tures in order that military and civil- 
ian advisers become more effective in 
communicating with people of other 
nations. For example, a technique 
known as the Cultural Assimilator has 
been developed. This technique em- 
ploys a set of programmed teaching 
materials on a country's culture and 
seeks to improve an individuaPs cul- 
tural sensitivity to an area he visits 
or to which he is assigned. The Cul- 
tural Assimilator is proving to be 
effective in aiding the perfoimiance 
of DOD personnel in a foreign en- 
vironment. Thailand and Iran are 
among the countries for which Cul- 
tural Assimilators have been pre- 
pared. 

Recent fundamental research on 
penetration mechanics supported by 
ARPA*s Materials Sciences project 
has pointed the way to new approaches 
that may lead to the capability of pro- 
viding adequate protection for the in- 
fantiy soldier with a considerable 
reduced weight penalty. These re- 
search findings are being made avail- 
able to the Army for exploitation. 
Recent work in explosive forming 
technology has resulted in substantial 
advances in the fabrication of large 


shapes. For example, single-piece 
domes are cuiTently being produced ^ 
by this technique for the Sprint mis- 
sile. 

In FY 1970, the Mateinals Sciences 
project will start an intensive investi- 
gation of properties of rare eaiths 
and other exotic materials, with the 
expectation that certain of these ma- 
terials will lend to great improve- 
ments in magnetic and semiconducting 
devices. Effort is continuing to in- 
ci*easG the relevance of the funda- 
mental research in the Interdiscipli- 
nary Laboratoiy (IDL) Pi'ogram to 
DOD needs. A large number of IDL 
researchers began regular visits to 
DOD laboratories during the past 
year to assist in the solution of DOD 
materials problems. 

AREA has six projects funded in 
the exploratory development category: 
Strategic Technology, Nuclear Mon- 
itoring Research, Overseas Defense 
Research, Advanced Sensors, Ad- 
vanced Engineering, and Technical 
Studies, , . . 

In 1968, ARPA continued to make 
quick-response research and devel- 
opment contributions for Vietnam 
through its Overseas Defense Re- 
search and Advanced Sensors proj- 
ects. To highlight t^vo especially im- 
portant efforts, ARPA continued its 
progress in counterinfiltratlon and 
intrusion detection technology. At the 
request of the TJ.S. Commandei' Jn 
Korea, ARPA undertook a system de- 
sign study of the infiltration problems 
facing the Republic of Korea. 

In Thailand, ARPA is working as a 
member of the Country Team carr)’- 
ing on systematic research and de- 
velopment on how to deter insurgency. 
Every project is approved In advance 
by the Thai government and by the ^ 
U.S. Ambassador. With their ap* 
proval, we work closely with the Thai 
government, Foi* the past two years, 
ARPA has conducted a system design 
and test program. The resulting pilot ) 
system designs have been carried 
through the final phases, and the Thai 
government is taking over further 
responsibility, ARPA has also pro- 
vided technical assistance to the Thai 
government to develop a boat hull 
for patrol vessels suitable for the 
shallow, rocky Thai watenvays. The 
Thai government is now proceeding 
with the development of the hull en- 
tirely on its own. 

ARPA*a Technical Studies project 
provides specialized scientific, teeV^ 
nical and engineering support to th^ 
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rest of ARPA and to my office. The 
grrflT effort is generally in the fonn of 
short-term investigations of major 
problems, often of a quick-response 
nature, covering the state of the art 
of a given technology, or reviewing 
alternate solutions to technological 
problems facing DOD, 

Our FY 1970 budget request for 
ARPA totals $238.1 million, This in- 
cludes $48.6 million for research and 
$189.5 million for exploratory devel- 
opment divided among the projects 
as shown in Figure 2. 

Topics of Recent Special 
3 Interest 

In this section I will discuss some 
topics that have been of recent special 
interest to the Congress. For each I 
will give a short assessment of the 
situation. 

Development Concept Papers 

I will discuss the overall policy 
framework for research and develop- 
ment management in a moment. But 
first I want to give you a progress 
report on a new ^^discipline’^ for re- 
search and development management 
on major programs. I am quite satis- 
fied with the initial impact of this new 
(liseipline which is imposed through 
Development Concept Papers (DCP). 

A D CP is a summary top-manage- 
ment document for the Secretary of 
Defense which presents the rationale 
for stalling, continuing, or stopping 
a development program at each criti- 
cal decision point. It assesses the 
known risks involv^sd in each deci- 
sion, along with the full military and 
economic consequences of the pro- 
gram, and lays out explicit decision- 
review ^Thresholds'* for key factors, 
such as technical performance, cost 
and schedule. In short, a DCP tries 
to mlnimiije biased ^^advocacy** points 
of view and to state clearly all of 
the known uncertainties involved in 
major decisions on research and de- 
velopment. 

We have had more than a year*s 
experience with this approach. Since 
late fall 1967, wc have prepared 81 
draft DCPs. The Secretaiy of De- 
fense has personally signed 26 involv- 
ing more than $12 billion in funding 
over several years. The others were 
either approved by my office or re- 
turned for further work now in pi’og- 
xess. In a few cases we are in the 


second cycle of revising and updating 
a DCP for the Secretaires review. 

While we have found it difficult to 
prepare a single, succinct, analytic 
document for the Secretary which con- 
tains all of the issues — and all the 
pros and con.s on each issue, the new 
process is genuinely effective. The 
work of preparing a DCP is I’emark- 
ahly valuable in itself, because it 
forces a dialogue — ^usually rather ob- 
jective — among all the key people in- 
terested in decisions on major re- 
search and development programs. To 
ensure that the system continues to 
improve within certain ground rules, 
we are now drafting a DOD directive 
on the x>ix)ceg3. 

Research and Development 
Management Policies 

For many years and especially dur- 
ing the last few months, there has 
been much discussion on the manage- 
ment of defense research and develop- 
ment. Some of this discussion and the 
resulting publicity have been quite 
critical, pointing to specific cases 
(past and current) in which our goals 
apparently were not achieved or in 
which our management allegedly was 
not adequate. I want to discuss these 
issues and problems with you briefly, 
broadly and candidly, and I will be 
happy to try to answer any specific 
questions you may have. 

Let me begin by restating tlie ma- 
jor criticisms. Some have said DOD 
has no effective ways to control the 
costs of major development efforts — 
and the C-6A transport aircraft de- 
velopment and px’ocux'cment has been 
singled out to “prove** this ehaxge, 
Some have said we start pix)grams 
long before the required technology 
is available — ^the SRAM bomber mis- 
sile development has been used to sup- 
port this charge. Some have said we 
agree to unreasonably optimistic 
schedules for development efforts — 
the delays encountered in completing 
development of the Mk-48 torpedoes 
have been cited as demonstrating this 
failure. Some have said wo do not 
cany out a sufficient number of com- 
petitive prototyping efforts, and for 
this reason we fail to achieve reliable 
results in advancing the state of the 
art — a series of electronics programs 
during the 1960s has been “analyzed** 
to “prove** this charge, Finally, some 
have said we tend to re wax’d the least 
efficient contractors with follow^ii 


contx'acts and to gx’ant unreasonably 
high profits to most contractors. 

If none of these charges were in 
any respect valid, we would simply bo 
the tax'gets of iiTesponsible criticism, 
If this were the case, we would not 
be concerned, although we would have 
to impi’ove our communications. But 
the facts show that each criticism 
contains some element of truth, unfor- 
tunately along with a much larger 
element of misinformation and dis- 
tortion. Further, the facts show that 
DOD has been concerned and active 
in solving the management pi’oblems 
x*evealed in the past Overall, defense 
research and development continues 
to bo complex, costly and (most im- 
portant) central to our national se- 
curity, Thus, research and develop- 
ment management has been a prime 
concern of past Secretaries of De- 
fense. While I am primarily and 
continuously responsible for research 
and development management, it also 
holds the first-priority attention of 
Secretary Laird and Deputy Secretary 
Packard. 

Let me now outline what I regard 
as the basic issues underlying defense 
research and development manage- 
ment, and trace briefly the history 
of changing management approaches. 

There are many approaches bo ac- 
quiring weapons. We can concurrently 
develop the system in the laboratory 
and prepare to produce it. We can de- 
velop prototypes flrst so that we can 
“fly befoi'e buying,** Or, we can buy 
items that have been developed at 
the 8uppliei’*s risk and are on the 
shelf. 

Over the past 20 years, wo have 
seen different strategies for using 
these options. These strategies have 
been shaped as much by the national 
objectives and priorities then current, 
as by technical possibilities and man- 
agement policies. Throughout the 
1960s, the Soviets were presenting 
many challenges axul rapid improve- 
ments in their strategic nuclear forces 
and in the conventional arms with 
which they threatened NATO. The 
Iron Gui’tain amplified our uncertain- 
ties concerning their objectives and 
their progi’oss. The rapid and con- 
tinuing progress in electronics, air- 
craft, missiles and weapons provided 
almost unlimited choices and unlimited 
potential threats. Given these great 
uncertainties in threat and technol- 
ogy, we had to take risks and pursue 
multiple and pai’allel appi’oaches, We 
could not risk the delays inherent 
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in the idealized sequence of develop- 
ing and then testing laboratory mod- 
els, then developing and testing pi'O- 
totypes, and then building production 
versions. National objectives dictated 
concurrent establishment of produc- 
tion facilities in anticipation of the 
successful development efforts. Letter 
contracts were awarded before speci- 
fications were fully completed. Com- 
petition for programs often could be 
judged only by evaluating broad tech- 
nical approaches and organizational 
competence. Compensation was based 
on costs. 

The management consequences of 
these approaches were generally well 
understood from the beginning. How- 
ever, by the 1960s, the results 
and shortcomings were beginning to 
emerge. 

For example, a Harvard study, in 
1902, carefully examined the develop- 
ment of a number of major systems: 
five air defense missile systems, one 
candidate ABM system, three super- 
sonic aircraft, and three ballistic mis- 
sile systems. The study concluded: 

• All but one of these systems be- 
came operational and satisfied the 
goals that had evolved during the 
development of the programs. 

• The systems required develop- 
ment times on the average at least 
a third greater than the initial sched- 
ule — in several cases, twice as long, 

• The systems required increased 
development funding averaging three 
times more than the initial estimates 
— in one case, seven times greatei\ 

By the 1960s, Government and in- 
dustiy had leaimed a great deal about 
the development of major systems. 
Moreover, the successes of the pro- 
grams of the 1950s gave us a position 
of clear strategic superiority that per- 
mitted a change in the urgency and 
character of national objectives. We 
were, therefore, in a position to stress 
a much more deliberate approach to 
each phase of exploration and acqui- 
sition. 

Our purpose was to reduce the costs 
to the Government of major systems 
acquisition. As you know, the only 
way to reduce cost without reducing 
profit is to reduce the risks and cost 
of manufacture, Therefore, we intro- 
duced the philosophy and procedui*es 
of concept formulation and contract 
definition. With this philosophy, new 
emphasis was placed on thorough re- 
views of need, feasibility, performance, 
schedules and costs, Before a major 
development could be started, DOD 


insisted on a demon sU*at ion that tech- 
nology was available and on an ex- 
plicit analysis of precisely what was 
expected from the investment. When 
it was decided to acquire a new sys- 
tem, an attempt was made to achieve 
fixed-price competitive contracts wher- 
ever possible. 

Concept formulation defines the mis- 
sion and performance goals of the 
new system, after a thorough evalua- 
tion of the costs of alteimativo means 
of satisfying the military require- 
ments. It examines many technical 
alternatives to select the best tech- 
nical approach. It seeks to ensure 
that the effort has reached a point 
where the needed technology is avail- 
able and proved, so that no f mother 
substantial experimental effort will be 
required. Concept formulation ana- 
lyzes the estimated cost, effectiveness 
and schedule for development of the 
proposed system to ensure that it 
compares favorably with all other 
similar and competing systems. 

After all advanced development 
work is completed, we start contract 
definition. It is a competitive process 
designed to verify the completion 
of concept formulation and to estab- 
lish realistic, firm management plans. 
Contract definition culminates in a 
signed contract, based on the expecta- 
tion that the system will be produced 
and go into tlie operational inventory, 

Several major weapon system de- 
velopments have now been carried 
througli using the program manage- 
ment philosophy and procedures foi*- 
mulated in the early 1960s. Some of 
these systems will shortly be entering 
the inventoiy, It is, therefore, timely 
to call for a deliberate examination 
of the results of that philosophy and 
to extract the lessons in our recent 
experience. Any management ap- 
proach tends to be evaluated more by 
its failures than by its successes. Each 
of us has impression of the impact of 
concept formulation and contract defi- 
nition, I would like to outline our 
tentative views on the experience of 
the 1960s. 

Our reviews are not yet complete. 
Cost overruns, schedule slippages, and 
drifting concepts are still with us. 
However, it is clear that the syste- 
matic application of concept formula- 
tion and contract definition has re- 
sulted in a significant reduction in 
cost overruns and schedule slippages. 

Typical increases in actual system 
costs have been on the order of less 
than twice our initial estimates rather 


than three to seven times greater, as 
documented in past studies. Often 
these oveiTuns have seemed larger to ' 
you and to the public because the 
costs publicized originally were the 
minimum target and did not include 
I’ecognized incentives and contingen- 
cies. In short, we Ijelieve cost controls 
have, in fact, improved. Most in- 
creases in cost recently have been the 
result of an explicit decision to develop 
a better product using newly proved 
technology. 

Representative delays in introduc- 
ing operational systems into the in- i 
ventory, over the dates scheduled ai 


the time of contract definition,, appear 
to be reduced from the delays com- 1 
mon during the 1950s. Systems eon- ? 
cepts and specifications also seem to ] 
be drifting much less from contract 
definition to deployment than was true 
for the major systems developed in ' 
the 1960 s. 

This system works best where only 
straightforward engineering efloiia 
are needed after the decision to enter 
production, When we simultaneously 
set a schedule for production while 
complex and risky development re- 
mains to be accomplished, we usually 
find that we are forced into a con- 
currency of production and develop- 
ment that compounds our problems, 
Unfortunately, in too many cases, the d 
desire for a fixed-price contract be- ' 
fore the risks have been reduced has 
placed a dangerous premium on optU 
mism. On occasion, it has strained the 
technical integrity of both Goveim- 
meni and industry. 

We have learned that paper design 
studies, and even extensive analysis 
and simulation, are essential. How- 
ever, studies alone cannot always pro- 
duce an adequate basis for selecting 
an effective design and laying oul 
achievable schedules, performance iird 
cost. In some cases it is essential that ' 
we reduce critical subassemblies or 
components to hardware, often on s J 
competitive basis, in order to gain adfr 
quate assurance of feasibility and de- 
sign stability. Where the system inte- 
gration is itself a major source oi 
risk, complete prototypes may be 
mandatory, Where development cwtj 
are small in comparison with acqui 
sition and operating costs, the added 
costa of competition in hardware 
well pay off in total economy. In gerr 
eral, where the total research and 
development cost represents only a 
few percent of the total systems ( 


competitive prototyping is wise; 
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we will continue to follow this prac- 
tice, perhaps in more situations. 


It is a major objective of the new 
“ Administration to review our experi- 
ence and policies on research and 
development mana8:Gment, and to 
make sure we benefit from the wisdom 
we can collectively brings to bear on 
this subject. We must bring: the per- 
spectives of industry, Government and 
science into new reviews of the ex- 
perience in the 1960s. We have, there- 
fore, started major reviews by all 
appropriate senior military and civil- 
ian ofTicials of DOD and by major 
inciepondent advisory groups, 


T hope it is now clear that we are 
aware of the trends and the defi- 
ciencies in defense research and <le- 
velopmoni management, Frankly, I 
believe we have made substantial im- 
provements. Wo can and will imx)rove 
it further. T welcome your suggestions 
on areas which, in your judgment, 
require special emphasis. 

4c 

Security Policy on Technical 
Information 

Questions have been raised during 
the past year about what some con- 
sider to be the large volume of valu- 
able but unclassified U,S. militaiy 
technology disclosed in open publica- 
tions and, thus, made freely available 
to potential enemies. The Defense 


Department fully appreciates this 
concern to make sure that informa- 
tion requiring protection in the inter- 
ests of national defense and foreign 
policy is adequately safeguarded. 

Thousands of DOD scientific and 
technical personnel must determine 
each day what specific information 
needs protection and what does not. 
The basic dilemma in these decisions 
is, on one hand, to encourage the 
maximum interchange of technical 
information within the scientific and 
technical community of the Free 
World for our own benefit and yet, on 
the other hand, to minimize any free 
technical assistance to countides whose 
interests may not coincide with ours. 

I believe thei’e is general agree- 
ment that the single best method of 
protecting important military tech- 
nical infonnation is the use of proper 
security classification. As a general 
requirement within the DOD, infor- 
mation — and here I am quoting tlie 
fonnal definition — '^iho unauthorized 
disclosure of which could be preju- 
dicial to the defense interests of the 
Nation^' must be classified. We have 
wliat I consider to bo a solid policy to 
provide technical classification guid- 
ance to personnel at all levels within 
DOD to help them make the decisions 
on classification, 

You must understand that the U.S. 
technical community depends heavily 
and thrives upon the process of open 
debate. Without debate in most crit- 
ical areas of defense research and 
development, our current technical 
superiority would be jeopardized, just 
as surely as it would be if classified 
infonnation were compromised, 

Nevertheless, because of our con- 
tinuing concern that DOD policies 
and practices do the best possible job 
of safeguarding technical information, 
we have been reevaluating all direc- 
tives and procedures concerning this 
I’esponsibility. The purposes of this 
reovaluaiion are to ensure, fli'St, that 
the intent of Congress as expressed 
in relevant statutes is fulfilled! sec- 
ond, that procedures for identifying 
and safeguarding information that re- 
quires control are effective and as 
simple in application as possible; and, 
third, that the public and the scien- 
tific and technical community have 
free access to all information that 
does not qualify for protection under 
security directives or under other cri- 
teria established by law. This reeval- 
uation is currently in progress. 


In general, the key to sound defense 
research and development manage- 
ment is deceptively simple: Our ob- 
jectives on each program and the way 
we choose to manage it must be clearly 
and explicitly stated and then fully 
debated, especially on the largest pro- 
grams, We must assess deliberately 
the threat we face, the national goals, 
the urgency of solution, the status 
of tlie concept and technology, the 
capabilities of industry, the options 
aval i able, the costs, and the compet- 
ing national priorities. 


In particular, we have started work 
by independent analysts and managei's 
from the Defense Industry Advisory 
Council and the Defense Science Board 
which advise the Office of the Secre- 
tary of Defense. We have also begun 
detailed supporting assessments which 
should be completed by this summer. 
We expect to make any changes in 
our management practices shown to 
be needed. 


Iii’-House Laborafories 

We have 80 in-house laboratories 
spending about $1.8 billion in RDT&E 
funds, split about equally between 
our in-house projects and the con- 
tracts managed by in-house technical 
staff. 

Changing Role ami Structure. 

In the past, we liave had many in- 
dividual laboratories but no effective 
system for integrating them within 
DOD in tenns of major problem 
areas. Our organization has been 
fragmented along relatively narrow 
technological areas and, as militaiy 
needs arose, few organizations were 
capable of examining the total prob- 
lem. Thus, we have placed emphasis 
for several years on building larger 
aggregations with broader responsi- 
bilities, a broader view of problems, 
and with the range of specialized 
competence to solve each subproblem. 

As examples, within the past two 
years we have closed three smaller 
laboratories and have consolidated 16 
others into 6. The Army is now plan- 
ning to consolidate 14 small activities 
concerned with research and develop- 
ment on nuclear effects into 4 larger 
groupings, as a first step toward a 
single “Nuclear Effects Research 
Center.” 

These new arrangements have per- 
mitted tlie laboratories to play a more 
important role in critical systems 
efforts, such as threat analysis and 
development of requirements; plan- 
ning for future weapons; the assess- 
ment of the vulnerability of proposed 
major systems; coupling across the 
entire research and development 
cycle; and quick-reaction support for 
operational forces. 

There are many cases which illus- 
trate the importance of having effec- 
tive in-house laboratories, I will men- 
tion one i^ecent example from each 
Militaiy Department. 

• The tragic loss of the nuclear- 
powered attack submarine Scorpion 
led to a massive search by more than 
40 ships and 6,000 men. After the 
initial search effort, the primary 
follow-up work fell to the USNS 
Mitzar and scientists and engineers 
of Navy laboratories. For nearly five 
months this team conducted a pains- 
taking and arduous search which was 
finally successful. The success of this 
extraordinaiy task gives hope of de- 
termining why the Scorpion was lost. 
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Furtheis it is a major contribution 
to the Navy’s programs in improved 
deep ocean search methods. 

® An Air Force laboratory, during 
an exploratory development program, 
demonstrated an entirely new flight 
control system. The ‘^fly-by-wire” 
flight control uses electrical wires 
between the pilot’s control column 
and the control surface actuator, re- 
placing the complicated mechanical 
linkage system now used in all air- 
craft. The system has been demon- 
strated in a B-47 flight test aircraft 
and shown to be technically feasible. 
This type of flight control system can 
reduce aircraft vulnerability as much 
as 50 percent, depending upon the 
type of aircraft and system configura- 
■tion. It has been estimated that for 
the CH-46 and CH-47 helicopter a 
weight savings in the flight control 
system of 77 percent and 86 percent, 
respectively, would be realized by 
using fly-by-wire. Efforts are now 
being made to combine this develop- 
ment with another current develop- 
ment on integrated servo actuator 
packages for application to the F-15 
aircraft. The new technique represents 
the first basic change to flight conti'ol 
systems since the days of early air- 
craft. 

• Fires have been the biggest 
cause of death in helicopter crashes 
in Vietnam. Army laboratories have 
developed two approaches to reduce 
or eliminate this hazard. In the past 
year they have successfully developed 
a crashworthy fuel system for the 
UH-1 aircraft and an emulsified fuel 
which shows considerable promise. 
The crashworthy system consists of 
an improved ballistic self-sealing ma- 
terial for the fuel tanks, along with 
breakaway fuel lines that seal when 
the aircraft crashes, This system is 
expected to reduce fire fatalities by 
approximately 70 percent. By pre- 
venting rupture of the fuel systems 
upon impact, crashes that are surviv- 
able should not result in impact fires. 
These fxiel systems will allow crew- 
men and passengers time to escape 
from the wreckage. First production 
UH-1 aircraft and retrofit kits will 
he produced and deli veiled in late FY 
1970. 

Environment for Quality and 
Productivity. 

One of our key objectives for the 
in-house laboratories is to provide a 
degree of administrative flexibility 
equivalent to that of progressive in- 


dustrial research and development 
organizations. To try to reach this 
goal I have had conscientious and sus- 
tained assistance from the Civil Serv- 
ice Commission. We have modified 
certain controls and regulations to 
meet the special needs of research 
and development organizations, , . . 

We are providing the laboratory 
manager with the administrative tools 
to integrate his resources of people, 
program funds, facilities and equip- 
ment, Frankly, today this obviously 
desirable integration is extremely 
cumbersome. So we have taken a num- 
ber of important steps to improve 
the situation: 

® We have taken actions designed 
to solve 90 percent of the key 42 
management problems identified last 
year in areas such as reciniitment, 
career development and training, per- 
sonnel mobility, and compensation, 
However, the manpower controls re- 
quired by last year’s Revenue and 
Expenditure Control Act (Public Law 
90-364) have inhibited our ability to 
deal with a number of these problems 
as rapidly as we intended. 

• We are planning a two-year 
experiment to test the hypothesis that 
the utilization of fiscal conti'ols with- 
out numerical manpower controls is 
a better way to manage the labora- 
tories. This experiment is based upon 
our view tliat the traditional numeri- 
cal ceilings of manpower, imposed 
hi addition to fiscal controls, inhibit 
the laboratories’ ability to integrate 
manpower, dollars, facilities and work 
load. The Bureau of the Budget sup- 
ports this experiment. 

• The broader application of re- 
cent authority to match the salaiy 
offers of competitors has permitted 
DOD laboratories to become more 
competitive in reci’uHment. We have 
improved our ability to atti'act first- 
class people into leadership positions, 
by more rapid promotion and by in- 
fusion of new personnel drawn from 
industry and universities. 

• A number of our new weapon 
centers, which I discussed last year, 
are operational, and their initial 
effectiveness validates the concept. 
Next year we expect to establish at 
least two more such centers, 

• Greater fiscal flexibility has been 
needed for some time in managing 
exploratory development in the lab- 
oratories to meet new technical op- 
portunities and to respond to urgent 
operational priorities. The Air Force 
now has achieved this with a single 


budget line item per laboratory. Thi 
Navy is restructui*ing its FY 1911 
program to permit greater '"blocl 
funding” to its laboratories, Thi 
Army is conducting a two-year ex 
periment on single line item fuadmi 
for three laboratories, 

• Steps have been taken to facill 
tate the mobility of research and 
development personnel. The Navj 
has adopted a single job description 
for its principal laboratory techmcal 
directors, which will permit broader 
ranging assignments for incumibenla 
We hope this pattern will be adopted 
by the Army and Air Force, 

• Finally, we have on many occa- 
sions encouraged our laboratories to 
contribute their specialized resources, 
on a selective basis recognizing DOD 
priorities, to solving the problems ol 
other Federal agencies, such as Jaw 
enforcement with the Department oi 
Justice, housing with the Department 
of Housing and Urban Development, 
and air traffic control with the Fed- 
eral Aviation Agency, 

My overall assessment is that we 
have made some clear progress along 
well conceived lines, yet much remaim 
to be done. 

Federal Contract Research Centers 

^ lit ^ 

This year I would like to present 
a few general points in our recent 
thinking about the Federal Contract 
Research Centers (FCRGs), 

First, we are again emphasizing an 
extremely careful and comprehensive 
review of the programs assigned to 
each FCRC, My staff and I now 
regularly discuss the pertinent critical 
defense problems faced by the De- 
fense Department with key executives 
of the FCRCs and with represenU- 
tives of their military department 
sponsors. As a result of these dis* 
cussion, I believe we can have even ' 
greater confidence that their pro- 
grams have significant bearing and J 
direct impact on solving our crudd * 
problems. ... 

Second, we have reconsidered re- 
cently an issue which has been ; 
brought up from time to time fci 
several years — whether or not these 
primarily DOD-sponsored organic- 
tions should be permitted or even 
encouraged to apply selectively their 
specialized capabilities to major 
domestic problems, such as transpor- 
tation, urban redevelopment, housing 
and medical services. We have con-, 
eluded that when an FCRC has cap*’, 
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ities suitable to a non-defense 
ent, it should be permitted to 
lertake non-defense work. In short, 
believe DOD lias developed in 
FCRCs a ''national resource'* 
ich should be used as national 
or ities dictate, consistent with our 
ds in the national security area. 
IS I have be^n discussions with 
er parts of the Federal Govern- 
it and with the FCRCs to intro- 
e this concept of ^'selective diversi- 
tion." I must add, however, that 
do not intend to fund programs 
igned to solve domestic problems, 
do we intend to act as a pema- 
t "middle man" in administering 
such programs. Similarly, we 
tot intend to reduce or dilute our 
D funding^ to FCRCs for national 
rity work, nor do we expect the 
iCs to reduce or delimit their 
ributions to defense needs, 
inally, I want to outline our cur- 
thinking on the broadest of policy 
23 related to the FCRC — the con- 
ing need for their sponsorship and 
ible changes in their funding and 
tions. 

my testimony last year, I sum- 
zed our basic goals and needs for 
capabilities represented by the 
Cs. Those goals and needs are 
valid, We have received excellent 
CCS fi’om these organizations, and 
Jll do. Their services are, in fact, 
xps more critical today than ever 
e simply because, as defense 
ems grow more complex, we need 
mny experienced and objective 


analysts, designers and managers as 
we can get. But certain changes have 
occurred during the past few years 
that will require continuing considera- 
tion of how we gain these seiwices. 

One important change, for example, 
is that civil service pay scales will 
reach approximate "comparability** 
with FCRC salaiy scales duinng FY 
1970. This again raises the issue of 
whether we should study the possible 
advantages of transfoming any of 
the current FCRCs into government 
institutes or laboratories. We undei’- 
stand that the possible advantages of 
government institutes are to be 
studied by the Bureau of the Budget 
on the recommendation of the General 
Accounting OiUce. We will of course 
cooperate in this study, 

Another change is the increasing 
number of industrial and nonprofit 
groups which have capabilities simi- 
lar, but rarely equivalent, to those 
of the FCRCs, This raises the possi- 
bility of introducing somewhat more 
competition into the procurement of 
some of the seiwices traditionally pro- 
vided only or largely by FCRCs, How- 
ever, the funding limitations on the 
FCRCs largely insure that their 
sponsors do not ask tliem to under- 
take tasks which can be accomplished 
elsewhere, 

Another significant factor which I 
have already mentioned is the increas- 
ing interest by several FCRCs in 
taking work from non-DOD agencies, 
both because this woi'k is challenging, 
and because such work provides an 


opportunity for professional and 
corporate growth not possible with 
the funding available during the past 
five years. Such "diversification** 
holds the pmnise, as I mentioned 
earlier, of helping the country solve 
some of its urgent domestic problems. 
But the process of diversification 
could lead the management of some 
FCRCs to consider moving out of the 
sponsored status and becoming an 
independent profit and nonprofit 
group. The choice, thus, is not entirely 
ours. 

These changes sharpen old issues 
and raise a few new ones. Yet above 
all else they reenforce our awareness 
of the marked differences among the 
individual FCRCs, all of which were 
created to solve some specific problem 
which could not be solved as well at 
the time in any other way. Some are 
afiiliatecl with universities and arc 
highly specialized in a few research 
and development areas. Others are 
stixmgly hardware oriented and ex- 
clusively coupled to major develop- 
ment programs in the Militaiy De- 
partments. A few are broad gauged 
and policy oriented, potentially capable 
of contributing to many national goals 
beyond DOD. Thus, it is difficult to 
make valid generalizations about them 
as a class. 

Because of these changes, and be- 
cause of the diversity of the factors 
involved, we intend to stay very 
close to all of the management ques- 
tions regarding the FCRCs during 
the next year. 


ny Research Office 

Combaf Superiority 

Arm of Army Research Program 

Colonel William J. Lynch, USA 


lay's advanced society has bene- 
fited from many technological 
ces pioneered in the research 
level opment programs of the 
Amy. Among these advances 
mputers, dehydrated foods, and 
medical breakthroughs, Al- 
1 Army research is not con- 
to directly benefit the civilian 
1 of our population, the public 
aoeived many spin-offs, Anny 
3h and development is conducted 


to insure that militarily necessary 
research will bo done, 

This article briefly describes Army 
research, as opposed to development, 
some of the results, and some aspects 
of research management, 

To put things into perspective at 
the outset, a shoH look at the organi- 
zation which manages Army research 
is appropriate, 

In the Army the Chief of Research 
and Development, Lieutenant General 


Austin W, Betts, accomplishes his 
mission through four directors: 

• Director of Army Research (with 
which this article is concerned). 

• Director of Plans and Programs, 
responsible for bvidgetary aspects 
and research and development plan- 
ning. 

• Director of Developments, re- 
sponsible for hardware development 
from rifles to aircraft, 

• Director of Missiles and Space, 
responsible for air defense weapons 
such as the Nike X and space projects, 
and nuclear, chemical and biological 
developments. 

The Director of Army Research 
e.xercises general staff supervision of 
the research program of the Army; 
nearly half of the exploratory develop- 
ment; development and test of meteor- 
ological material and electron devices; 
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the Allay medical research, develop- 
ment, test and evaluation (RDT&K) 
program; and the Amiy behavioral 
and social science program. Research 
in the atomic energy field is assigned 
to the Missiles and Space Directorate, 
The Research Directorate also par- 
ticipates in the foimiulation of plans 
and pix 3 grams in assigned areas of 
Army research and development, In 
its assigned areas of research and 
advanced technology, the directorate 
provides a general staff element re- 
sponsive to the Assistant Secretaiy of 
the Army (Research and Develop- 
ment) and to the Chief of Research 
and Development, and in their rela- 
tions of a scientific and technological 
nature with the Olhce of the Director, 
Defense Research and Engineering 
(ODDR&E), the Navy, Air Force, 
and the general scientific community. 
In addition, the Research Directorate 
provides a scientific analysis and eval- 
uation capability for the Office of the 
Chief of Research and Development 
(OCRD) in those areas of research 
and advanced technology assigned to 
the Director of Amy Research, 

The Research Directorate is respon- 
sible for: 

e General suppoil; and stimulation 
of science and technology for the 
Army. 

• Monitoring Amy science infor- 
mation activities. 

^ Preparation of the annual Amy 
Long-Range Technological Forecast. 

• Planning and programming for, 
nd supei’vislng the execution of the 
rmy-wide portion of the research 
nd development program, 

The (lii*ector supei^vises and eoordi- 
ates the operations of four Federal 
ontract Research Centers: 

• Research Analysis Corp, 

• Human Resources Research 
Rce, 

• Center for Research and Social 
^sterna. 

• Amy Mathematics Research 
enter. 

Assistance is given by the Research 
I i vector ate to the Development and 
,he Missiles and Space Directorates of 
3 CRD by providing analyses and 
issessments on the application of 
1(1 vane ed techniques and concepts to 
,he solutions of problems. It also pro- 
ndes staff supervision and prepares 
policy and administrative procedures 
for execution of the program assigned 
to the Army by the Advanced Re- 
search Projects Agency of ODDR&E. 


The Army Research Office 

The Army Research Office fARO) 
is the largest of seven field activities 
of the Research Directorate.^ 

Figure 1 shows tlie internal organi- 
zation of ARO, A small office pro- 
vides administrative and logistical 
support. Two offices, Plans and Pro- 
grams, provide staff support. There 
are six scientific and technical divi- 
sions. Civilian scientists and techni- 
cally trained military officers perform 
an unique function of scientific sup- 
port for the whole Army staff. They 
provide a consulting capability in 
many disciplines of interest to the 
Army, as well as liaison and coordi- 
nation with other Federal agencies, 
and industrial and academic institu- 
tions, Consultants have been fur- 
nished for such diverse projects as 
investigating safety aspects of the 
use of lasers, and the utilization of 
information processing, storage and 
retrieval. 

As the executive agent of the Di- 
rectorate of Research, ARO awards 
and administers research contracts 
and grants in selected areas. The fol- 
lowing is breakdown of the overall 
Amy FY 1969 RDT&E program by 
category and shows the portion moni- 
tored by ARO (dollar amounts are in 
millions) : 


Total ARO 
RDT&E Monitored 


Research $ 

Exploratory 

94.3 

$ 94.8 

Development 

Advanced 

238.4 

112.4 

Development 

Engineering 

371.7 

18,9 

Development 
Management and 

161,6 

5.5 

Support 

266,3 

17.9 


^ The other field activities of the 
Army Research Directorate which 
execute portiom of the RDT&E pro- 
gram are: the Behavioral Science 
Research Laboratory y Rosslyn^ Va.; 
the Aimiy Research Office t Durham^ 
AT.C.; the Army Research Office^ 
Europe, Frank fort, Germany; the 
A'i'my Research Office Latin America, 
a portion of the Defense Research 
Office j Rio de Janeiro, Brazil; the 
Amny Research Office Far East, 
Tokyo, Japan; and the Operations 
Research Adviso'i'y Group, located at 
the Research Analysis Corp, in 
McLean, Va., which has no program 
execution responsibility. 


Operational Sys- 
tem Development 643.6 — 

Total $1,624.1 $237,6 

As indicated in the preceding table, 
ARO monitors all of the research 
category, and nearly half of the ex- 
ploratory development category. The 
definition of exploratory development 
has been broadened in recent years, 
and can best be described as applied 
research rather than development. The 
remainder of the exploratory develop- 
ment category is monitored by the 
Developments Directorate and the 
Missiles and Space Directorate of 
OCRD. 

ARO also monitors small portions 
of advanced development, enginocTing 
development, and management and 
support categories. In advanced devel- 
opment and engineering development, 
the effort is directed jirimarily towaril 
therapeutic development and general 
combat support. The major effort in 
the management and support cate- 
gory is concentrated on studies and 
analyses directed toward developing 
analytical method olgy for operational 
and research and development plan* 
ning. 
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Thus ARO has two distinct func- 
tions, First, as a general staff element 
of OCRD, it monitors the total re- 
search program and part of the ex- 
ploratory development program pre- 
formed by the eight developing 
agencies of the Army. Second, as one 
of these eight developing agencies, 
ARO also executes part of the pro- 
gram it monitors. In addition, ARO 
serves as the contact point with the 
civilian scientific community. In addi- 
tion to ARO, the other seven develop- 
ing agencies in the Aarniy are: 

• Army Materiel Command 

o Office of the Surgeon General 

• Army Combat Developments 
Command 

« Office of the Chief of Engineers 

» Amy Security Agency 

• Advanced Ballistic Missile De- 
fense Agency 

• Safeguard Systems Office 

ARO handles funds for a number 
of other organizations; the Limited 
War Lahoratoiy at Aberdeen, Md*; 
the five Human Resources Research 
Units at Forts Renning (Ga.), Knox 
(KyO, Bliss (Tex.), Rucker (Ala.), 
and the Presidio of Monterey (Calif.) ; 
and three Standardization Groups in 
Australia^ Canada and the United 
Kingdom, 

The $237 million plus monitored 
by ARO amounts to over 14 percent 
of the total Army RDTt&E budget, 
Army reseai'ch now includes over 
3,000 tasks in the life, physical, en- 
viromnental, social and other allied 
disciplines. The tasks are performed 
by 60 Army laboratories, approxi- 
mately 225 universities and colleges, 
161 non-profit institutions, and over 
300 ])rivate ffiTns, About 60 percent of 
this effort is done by the Army in- 
house; the remainder is performed 
by outside agencies. 

The figures cited do not show the 
breadth of the Armv^s involvement 
with science and technology due to 
the diversity of its needs. This is par- 
ticularly true as the Amy faces the 
problems of the Cold War, whex’e it 
finds itself engaged in n type of war 
calling for knowledge and concepts 
heretofore unknown. Unlike the sailor 
and the airman, the soldier finds him- 
self immersed, as in Vietnam, in the 
total environment of the enemy — 
psychologically, socially, culturally, 
politically, and in armed conflict, 

Basic Research 

The ultimate objective of Army re- 


search is to assure that the develop- 
ment of new weapon systems, equip- 
ment and operational capabilities for 
the Army is qualitatively superior to 
that of any potential enemy, in any 
environment, and under all conflict 
conditions. In essence, Amy research 
is ultimately *b*equirements” oriented. 
However, one must remember that the 
end product of basic research, new 
knowledge or science, remains dor- 
mant until applied research and de- 
velopment either converts it into a 
piece of new equipment in the hands 
of the troops, or satisfies a non-mate- 
rial requirement. Examples of the 
latter might include a more effficient 
training procedure, a more effective 
immunization technique, or possibly 
improved methods for countering low- 
level conflict in developing countnes. 

Basic research tries to look into the 
future for as much as 20 years. The 
Amy is particularly aware of the 
need for this basic research and 
continues to suppoit it to the limit 
of available funding. It is the key 
to future developments — to the reali- 
zation of new concepts and designs 
just over the horizon. In the research 
area, the Army is ^^scientifically” 
oriented, as opposed to ^'requirements”' 
oriented. The purpose is to increase 
knowledge of natural phenomena, of 
the environment, and of problem solv- 
ing in the physical, behavioral and 
social sciences, having in mind only 
broad, long-term military needs. Re- 
search in science is fundamental to 
the Army follow-on development 
effort because most technological ad- 
vances are rooted in this basic re- 
search. From this point on, research 
in science becomes more directly 
oriented toward the Army^s opera- 
tional requirements. 

As might be expected, basic re- 
seai^eh is organized along lines of 
fundamental science. 

The most significant recent impacts 
upon the level and direction of the 
Amy research program have come 
from declining funding trends and 
the war in Vietnam, 

Funding for Amy research, ad- 
justed by a B percent a year cost of 
living increase, is about 30 percent 
lower in PY 1969 than the peak year 
of FY 1966. Distribution of funds 
for basic research in PY 1969 is (in 
millions) : 

Behavioral and Social Sciences $ 1.4 
Life Sciences 22,1 

Environmental Sciences 6,1 

Engineering Sciences 26.9 


Physical Sciences 16*B 

University Program and Joint 

Services Electronic Program 10.6 
In-house Laboratory Independ- 
ent Research Program 1K6 

Funds for the In-house Laboratory 
Independent Research Program are 
used for I’esearch at the various lab- 
oratory directors* discretion . The in- 
tent is to give individual Army ne- 
search personnel the means to in- 
crease their competence while pro- 
moting a vigorous inteimal research 
program, 

A recent addition to the Army 
research activity is an experimental 
university program named Project 
THEMIS, started as a result of the 
President's request in 1966 that all 
agencies contribute to building new 
academic centers of excellence, This 
project has the goal of increasing the 
number of education institutions 
capable of performing quality re- 
search and, thereby, increasing the 
diversity of scientific inquiry, Under 
this approach, inter-disciplinary, uni- 
versity-administered programs are 
established to perform research in 
specialized areas relevant to defense 
missions. To date, 92 programs at 
66 universities in 40 states have been 
selected for participation, with the 
Army monitoring 29 programs. 

Exploratory Development 

The second major category of the 
Amiy research and development pro- 
gram is exploratory development The 
key distinction here is the increasing 
orientation toward specific mllitarj* 
problems. As in basic research, con- 
trol is exercised largely by “level of 
effort** funding in the various fields 
working toward solving individual 
problems. 

The exploratory development pro- 
gram is organized into 31 program 
elements, 22 of which have all or 
part of the projects monitored by the 
Anny Research Office. The effort 
organized into functional or broad 
technological areas such as avionics, 
ground surveillance, target acquisi- 
tion, or missile propulsion. 

The decrease in actual level of 
effort in exploratoiy development was 
even gi'eater than for research. Dr. 
John S, Foster Jr., Director, Defense 
Research and Engineering, in Con- 
gressional testimony indicated that 
the adjusted level for exploratorj’ 
development in FY 1968 was equiva- 
lent to slightly more than half 
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level in FY 1964. He spocifically cited 
avionics, data processinp:, electron 
devices, communications and radar as 
arras with sig’nificant iinder^funding*, 
and he ars:ued that substantially 
R:realer funding was needed. 

During this same period of reduced 
effort, the iinpact of the Vietnamese 
wav insured that certain more im- 
mediately relevant requirements re- 
ceived greater emphasis. The normal 
payoff iieriod for research and explor- 
atory development work has been 
estimated as 6 to 20 years. Where 
pos.sible, tlie research and development 
community has attempted to shorten 
the nomal cycle.s by accelerating pro- 
grams directed toward the require- 
ments for jungle and guerilla war- 
fare in Southeast Asia* 

A partial list of such priority 
military areas would include: 

9 High strength, liglitwoight ma- 
terials. 

0 Lightweight, transparent armor, 

9 Dust palliative to minimize heli- 
copter damage, 

» Surveilhmce, including personnel 
and tunnel. 

• Lightweight, durable batteries. 

• Silent power sources (fuel cells). 

In general, these problem areas 

arise from increased emphasis on air 
and gj’ound mobility, and the need to 
operate against an elusive enemy 
under difTlcult conditions. 

Payoff of Army Research Program 

Touching briefly on some accom- 
plishments of the Army research 
program, as opposed -to development, 
there have been many somewhat in- 
tangible results in mathematics from 
the Army Mathematics Center, vari- 
ous laboratories and contractors, and 
in sucli things as basic chemistiYj 
metallurgy, crystallography, etc., 
wl^ere the application is not direct or 
apparent. 

Concrete examples can be given, 
however, and some of the most im- 
portant, with very early payoff, have 
occurred in the areas monitored by 
the Beliavioral Sciences Division, 

Significant accomplialiments of the 
Human Resources Research Office 
(HumRRO) include: 

• A short automated Vietnamese 
language course for military advisors. 

• Improved models of training 
programs for electronic teelmicians, 

9 Improved combat training for the 
infantryman and for leaders of small 
infantry units. 


0 Aircraft recognition training. 

o Leadership training programs 
for non-commissioned officers and for 
those at senior levels of command. 

9 Metliods and techniques for im- 
proving the output of ROTC gradu- 
ates, including establishment of re- 
quirements for the ROTC military 
science curriculum. 

9 Background information on the 
learning capabilities of personnel in 
lower mental categories. 

Many of these have resulted in 
appreciably shortened training time 
and school courses. 

The Center for Research in Social 
System.s (CRKSS) pursues a pro- 
gram of research developed along four 
major lines of inquiry: 

9 Cross-cultural lufluence and in- 
teraction, including military psycho- 
logical operations and analyses of for- 
eign ciiltiircs. Of importance has been 
a series of 26 country studies, known 
as Intercultural Communications 
Guides. A basic research task has 
developed the Associative Group 
Analysis Technique as a means of 
improving cross-cultural communica- 
tions. Other studies have developed 
a systems analysis approach to the 
.subject of psychological operations, 
and have analyzed U.S. Army re- 
quirement for psychological opera- 
tions on a world-wide basis. 

• Dynamics of behavior in revolu- 
tionary Bitnatious. Studies have been 
produced dealing with the communist 
insurgent infrastructure in Vietnam, 
problems in inteimal security in in- 
surgent situations, and a systematic 
and comprehensive analysis of over 
to specific lustorical internal conflict 
situations in the 20th contury. 

9 Military assistance programming 
and civic action. Investigations have 
been made on the role of the military 
establishment in developing nations, 
the effects of specific civic action 
programs, and the militaiy advisory 
cflPort conducted by the U.S. Army in 
Vietnam and other areas, 

• Information management. This 
area is represented by an information 
center devoted to the social sciences, 
ilio Cultural Infoirniation Analysis 
Center (CINPAC). This center was 
established in July 1964 to piwicle 
an extensive informational base and 
analytical expertise on tlie problems 
of internal defense, socioeconomic de- 
velopment, and rapid social and cul- 
tural change, CINPAC services a 
wide variety of government agencies 
and industries, and complements and 


supplements the x'esearch efforts of 
the parent organization, CRESS, 
CINPAC alone has provided over 
1,000 responses to qualified users in 
its four-year existence. 

Other important contributions have 
been made in these ureas by the 
Human Engineering Laboratories at 
Aberdeen, Md.; Natick Lalmratories, 
Natick, Mass.j and several contrac- 
tors. 

The U.S. Army Behavioral Science 
Research Laboratoiy has developed 
computerized mathematical personnel 
assignment models, command and con- 
trol systems, night vision devices, and 
improved combat proficiency predic- 
tions. Recent acconiplisliments in the 
basic research area have been develop- 
ment of an aptitude test useful in 
identifying motivational failures and 
in measuring mental ability, and the 
development of computerized man- 
power flow models. 

Of the endeavors monitored by the 
.Environmental, tlie Physical, and the 
Engineering Sciences Divisions, per- 
haps the most immediately important 
were remote sensing of tho ground 
environment, the people sniffer, night 
vision devices, and improved aircraft 
and body annor, including some im- 
portant work being done right now 
on transparent armor. Work with 
satellite photographs resulted in bet- 
ter ground mapping, and has enabled 
cartographoi‘8 to correct em’oneous 
maps. Also well on the way is a teeli- 
niciue, called multi-spectral analysis, 
which will permit determination of 
militarily significant aspects of soil 
type and condition for trafiflcubility 
purposes, and ground foimiations and 
other information from simultaneous 
photographs. 

A great deal of work is being done 
with various types of lasers and 
many potential applications are un- 
dergoing development. One of these 
involves the use of a hologram for 
storage of tliroe-climensional infonna- 
tion, A hologram is a two-dimensional 
photographic record containing the 
necessary information to provide a 
three-dimensional reproduction of an 
object, It is made by combining on a 
photographic plate (or other light- 
sonsitivo medium) scattered light 
from the object with a reference beam 
of light; the light from a laso^ 
used in order that the 
beam may form a proper * ' 
pattern with the scait' 
the exposed film 
laser, a true three 
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is produced, which may be photo- 
graphed in the ordinary manner from 
aspects just as though the actual 
object were available. 

Using these techniques, a large 
number of hologiams may be stored 
in a single, small, light-sensitive 
crystal. Storage of thousands of dif- 
ferent scenes in one ciystal is pos- 
sible. Potential applications of hol- 
ography under investigation include 
use in read-only memory for com- 
puters, eliminating the necessity for 
highly accurate registration of in- 
foiTnation bearing cards, and in sur- 
veillance work where multiple holo- 
grams on a single film may provide 
more and better infonnation. 

In another area of research, wind 
tunnel testing of scaled models is an 
established practice for simulating 
the real aerodynamic flow field of 
conventional fixed-wing aii’craft In 
the case of V/STOL aircraft, errors 
in simulation caused by the interac- 
tion of airstreams with tunnel walls 
had been recognized and supposedly 
corrected to allow aceiirate predictions 
of performance of an actual V/STOL 
aircraft in fliglit. Aimiy-funded re- 
search on the interaction of downwash 
on wind tunnel walls showed gross 
inaccuracies in the simulation of 
rotary wing flight, For a given size 
V/STOL test vehicle, the optimum 
shape and size of a tunnel, the maxi- 
mum and minimum wind speeds which 
will yield meaningful results, the 
permissible downwash angles, and the 
positioning of the test vehicle in the 
tunnel were determined, Conversely, 
for a given wind tunnel, the maxi- 
mum size model that can be tested 
meaningfuly was determined. 

The immediate effects of this re- 
search are re-evaluation of previous 
V/STOL model test and design data, 
redesign of proposed new wind tun- 
nels, and establishment of proper 
model sizes for existing wind tunnel 
installations. This is not really a 
typical example, because it is rare 
that basic research yields such recog- 
nizable and timely benefits. It has 
been estimated that ^hncurred and 
anticipated expenditures on aircraft 
and associated wind tunnel facilities 
influenced by this research will easily 
amount to several hundred million 
dollars,^^ 

Research Results in Biomedical 
Field 

The translation of research results 


into applications is pai'ticularly rapid 
in the biomedical field. Hepatitis has 
been a threat to military operations 
throughout histoiy. Non-effectiveness 
of those afflicted is considerable, due 
to the prolonged hospitalization and 
convalescent period usually required. 
The goal of the hepatitis research pro- 
gram is production of an effective 
vaccine which would eliminate the 
threat of this disease. To do this, the 
viral agent must first be isolated and 
characterized. It has recently been 
shown that marmoset monkeys de- 
velop biochemical and pathological 
evidence of hepatitis when given 
serum from human eases. This dis- 
covery of a suitable laboratory ani- 
mal I’epresents a major breakthrough 
in the field of hepatitis research, The 
availability of laboratory animals 
may hasten development of an effec- 
tive vaccine, and at far less cost 
than expensive field experiment. 

Similarly, malaria has decimated 
more armies throughout history than 
any combination of man-made weap- 
ons, and it has become a major prob- 
lem to the U.S, Army, Particularly 
virulent strains of malaria have been 
encountered in Vietnam and, as many 
readers probably are aware from 
reading magazine and newspaper 
repoits, the falcipainim strain also 
turned out to be drug resistant. A 
program, which has screened over 
126,000 drugs, identified about 15 as 
showing great promise in humans, 
and several times this number which 
look good but are not ready for human 
testing, Cost of the program, plus 
some research into the mechanisms 
of the disease, is ininning approxi- 
mately $10 million annually. 

A spray adhesive was developed by 
the Medical Research and Develop- 
ment Command for emergency use to 
stop otherwise uncontrollable bleeding. 
The technique is still in the experi- 
mental stage, and is used only when 
other hemoiThage control measures 
fail, It is credited with saving the 
lives of seriously wounded men in 
Vietnam, particularly those with liver 
and kidney wounds, when usual surgi- 
cal techniques are ineffective. One of 
the materials used is isobutyl cyano- 
acrylate, 

A new drug, sulfamylon, exten- 
sively tested by the U.S, Surgical Re- 
search Unit at Brooke Army Medical 
Center, Port Sam Houston, Tex., has 
resulted in dramatic improvement in 
treatment of seriously burned pa- 


tients. 

And lastly, a new approach to 
vascular surgery greatly reduces the 
number of amputees in combat 
wounds, as well as in cases of limb 
injuries from automobile accidents* 
Many more examples of direct ap- 
plications could he cited which 
incorporate or depend upon advances 
in science, in techniques, or in ma- 
terials. A great deal of cfTort pro- 
duces less tangible results, often with 
no foreseeable immediate application> 
but representing small, finite addi- 
tions to the nation ^s store of knowl- 
edge. 

Relevance of Research 

This leads to consideration of the 
subject of relevance of research re- 
sults to assigned missions, functions 
or responsibilities, a subject which is 
receiving increasing attention because 
of budgetary constraints and tlie need 
to achieve the greatest return from 
the shrinlcing research dollar. The 
Army Research Council, addressing 
this suhiect and the funclnmGntal 
reason for Army involvement m 
science and research, slated i 

A major reason for Army in- 
volvement in science and repeal ch 
is to assure that all tcc lino logical 
areas imiiortant to the Army ace 
exploited, Some of tIie.sG arens 
whicli are of particular concern to 
the Army, or in which it has a 
dominant role, are Explosives, 
Ground Mobility, Tropical Medi- 
cine and Chemical and Biological 
warfare. The Army must bo the 
leader and actually perform the 
bulk of the research in these 
areas or the work would not lie 
(lone. 

There are many other areas of 
research covered by other orga- 
nizations within the Federal Gov- 
ernment, in industry and in lltc 
academic world, in which the 
Army must also engage, A few 
examples are electronics, mate- 
rials, medicine and meteorology. 

It is necessary for the Army to 
do research in these areas in or- 
der to fill gaps and study fiindw- 
mental problems having direct 
bearing on its mission. Such con- 
siderations as mobility, nigged- 
ness, and reliability have special 
importance to the Army and 
clearly justify Army participa- 
tion. 
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The Anny Research Plan (ARP), 
prepared by OCRD, provides guidance 
to the research and exploratory de- 
velopment programs to ensure that 
they are responsive to the long-range 
concepts and mateidel objectives of 
the future. 

Recently, in the preparation of tlie 
ARP, the current research program 
was thoroughly reviewed to ensure 
that the scientific and technical areas 
of most interest to the Army are 
emphasized, and that favorable bal- 
ance among areas is attained. Fac- 
tors considered include: 

o Current state of the art in the 
area. 

0 Probability of significant retums 
from the worlc. 

d Relevance of the research to the 
Ai'jny^s mission, 

* Maintenance of in-house know- 
how, paHicularly in those areas 
where industiy has little interest. 

To clanfy this point, two general 
goals can bo defined for the Ainny 
research and exploratoiy develop- 
ment efforts. First, the larger portion 
of the effort is directed specifically 
toward generating technology needed 
for operational objectives. Second, 
some of the effort is expended to seek 
and capitalize on unexpected develop- 
ments in science or technology. Both 
types of research can benefit from the 
development of valid, long-range re- 
scat*ch objectives which can provide 
direction to, but not unnecessarily 
restrict, the research effort. 


A meaningful list of research ob- 
jectives is critical to all stated aims 
of the ARP. An approved list of 
Operational Capability Objectives 
has only recently become available. 
Prior to this, as an interim measure, 
a list of objectives was denved from 
the OCRD research planning guidance 
statements and the Joint Research 
and Development Objectives Docu- 
ment, 

In order to obtain an overview of 
the manner in which the research 
program supports these objectives, ex- 
ploratoiy development projects were 
appraised against 179 detailed objec- 
tives. Judgments were made on the 
degree of relevance of the project 
to the objective and as to the ade- 
quacy of the current level of suppoii;, 
The research projects were linked 
indirectly to the objectives by ap- 
praising them against the explora- 
tory development projects in a similar 
manner. The result is a qualitative 
profile of the research program 
which, hopefully, can become a useful 
management tool. A similar exercise 
will be conducted using the approved 
Operational Capability Objectives for 
the next edition of the ARP, expected 
in the fall of 1969. 

As has been pointed out in the 
recent Army Research Council report : 
Past Army research has contributed 
materially in the context of "pay- 
offs^^ in the modern Army, Innova- 
tions are clearly evident in the man- 
ner in which the Army moves, uses 


firepower, communicates and sustains 
itself. These achievements are not 
insular to the Army, but have had 
incidental impact, so far as the Anny 
is concerned, on the economies of the 
nation and the world. A few examples 
of these are: 

« The computer industry was fur- 
ther stimulated by Anny research at 
Aberdeen Proving Ground to provide 
a computing capability for firing 
tables, 

0 Recent research in low-speed 
aerodynamics has led to major im- 
provements in helicopters and hover- 
ing aircraft. 

® Army research and research sup- 
port of microminiaturized electronic 
circuits provided a substantial basis 
for that industiy, In a related field, 
the first satellite communication sys- 
tems were built through Army re- 
search. 

9 The Army^s need for prepack- 
aged food for field rations led to 
several food preparation industries, 
such as irradiated and dehydrated 
foods. 

9 Army medical research estab- 
lished large areas of activity, such 
as public sanitation, tropical disease 
control, blood-handling procedures 
and bum toatment. 

The Army vAW continue to possess 
an imaginative and productive re- 
search organization capable of exert- 
ing an aggressive role of leadership 
in all scientific fields responsive to its 
needs. 


Office of Naval Research 

Research Today for 
Tomorrow's Navy 

Rear Admiral Thdmas B. Owen, USN 


M an today can routinely dive more 
than a mile down to the ocean 
bottom in a research submersible to 
peer and grope at its alien environ- 
ment; gather scientific data teleme- 
tered daily from an unmanned buoy 
moored hundreds of miles out at sea 
instead of waiting for a research ship 
to return to port months later; live 
and work on the ocean floor for 
weeks in a scientific laboratory; and 
receive a blood transfusion of whole 
blood obtained many months before 
and preserved by freezing. This and 
much more can be accomplished now 


as a result of Naval research carried 
out yesteiday. 

Within the Navy, all research and 
development is under the direction of 
the Assistant Secretary of the Navy 
(Research and Development) , 
^^Rescarch and development,'^ al- 
though commonly used as a single 
expression, actually connotes a wide 
range of endeavor*. Indeed, the 
appropriation which provides the 
Navy with funds for its research and 
development program is entitled 
** Research, Development, Test and 
Evaluation, Navy." 


Procurements which carry the 
label, research and development, 
range in size from small basic 
research contracts, wherein the Navy 
supports fundamental studies, to 
large contracts for the fabrication of 
the first prototype of an operational 
system, As an equipment procurement 
moves down the path to operational 
systems development, the require- 
ments become more definitive, the 
planning more extensive, and the 
work more costly to perform. 

The responsibility for the part of 
the Navy research and development 
program, designated as Defense 
Sciences (Research), rests with the 
Chief of Naval Research who heads 
the Ofiice of Naval Research ( 0 >^TT>^ 
and reports directly to the 
Secretary of the Nav^' 

Development)* The 
the Office of Na^ 
back to 1946, wher 
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U, S. agency with the major mission 
of supporting research at American 
Universities and laboratories by 
contract. 

Its establishment represented a 
unique and even revolutionary move 
at the time. Prior to this, the 
Federal Government had little exper- 
ience in negotiating and adminis- 
tering long-range basic research 
contracts with universities or private 
research organizations. The standard 
government contract up to then was 
primarily designed to cover the 
purchase of tangible goods or specific 
aewiees, generally from industry. 

As the first permanent Federal 
agency to support basic research, the 
Office of Naval Research, in many 
respects, has served as the pattern- 
maker in tile government support of 
research for Aimy, the Air Force, 
the National Science Foundation, the 
National Institutes of Health, and the 
National Aeronautics and Space 
Administration. 

The basic mission of the Office of 
Naval Research, with headquarters 
located in the Main Navy Building, 
Washington, D. C. 203fi0, is to plan, 
promote, initiate, conduct and coordi- 
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nate Naval rcseai'ch. While concerned 
primarily with basic research, ONE 
also sponsors applied or directed 
research, as well as some exploratory 
developments leading to experimental 
prototypes. Basic research is 
considered the predominant area of 
research, and is aimed at gaining 
broad fundamental knowledge of a 
scientific field with a pure science 
approach. 

In practice there is a carefully 
planned program to build up 
knowledge in evei’y scientific disci- 
pline that can potentially be related 
to Naval operations. Frequently, 
specific Navy benefits to be gained 
from the research are unpredictable 
at the start of the study. In many 
cases, Naval research attempts to 
have a solution to a problem ready 
before the problem arises. 

ONR's program of supporting 
researdi thi'ough contract awards is 
based largely on unsolicited pi'oposals. 
These are both fonnal and Informal 
and come from all types of research 
groups, including universities, private 
institutes, and industrial laboratories. 

In cases where the research 
objective requires experimental hal’d- 
ware, ONR solicits proposals in order 
to select responsible contractors who 
are technically qualified to perform 
the necessary specialized work. Since 
the preparation of technical proposals 
can be costly, an attempt is made to 
limit requests for proposals to those 
sources which are qualified to 
perform the planned tasks. In order 
to stimulate and increase competition, 
however, a concerted effort is made 
to expand the number of qualified 
sources, One aspect of doing this is to 
encourage small business concerns to 
submit their qualifications, Within 
ONR, proposed procurements for 
industry are reviewed by small 
business specialists to determine that 
proper consideration is given to 
participation by small business, 

ONR^s objective is to prepare a 
contract which clearly and completely 
outlines the task to be done and, at 
the same time, permits flexibility and 
encourages creativity. Also, ONR has 
attempted to make contract reporting 
compatible with its needs without 
making excessive demands on the 
contactor. 

The entire Navy Patent Program is 
operated by ONR, providing profes- 
sional services and advice to Navy 
personnel and contractors with 
respect to patents, inventions, trade- 


marks, copyrights and royalty pay- 
ments. 

Branch Offices 

To maintain close relations with 
the contractor or potential contractor, 
ONR operates branch offices in 
Boston, Chicago and Pasadena, The 
Boston branch office maintains an 
area office in New York, and the 
Pasadena office operates an area 
office in San Francisco, 

Branch offices facilitate direct 
liaison between ONR and scientific 
institutions, research investigators 
and contractors. They report on 
research findings, trends, potential- ^ 
ities and achievements, Furtheimow, P 
they monitor ONR tasks and research 
projects to identify and report cn 
scientific and .technological advances 
that have potential importance to the 
Navy. In addition, the contract 
administration department of each 
office performs comprehpnsivo con- 
tract and property administration 
services on research contracts and 
grants placed with various institu- 
tions. 

These services, involving contracts 
with educational institutions, are 
provided not only for the Nnvy but 
also for the Army, the Air Force and 
the National Aeronautics and Space pi 
Administration. 

Within the branch office aroa?> 
there are 24 resident representatives, 
located at major universities, to 
provide contract administration serv- 
ices on a more localized basis. The 
branch offices also have an Ofllce of 
Patent Counsel to assist contractors 
in patent and copyright matters. 

In addition to its continental 
branch offices, ONR operates a 
branch office in London, Fnglan^. 

This office represents the Assistant 
Secretary of the Navy (Research ani 
Development), the Chief of Naval 
Operations, the Chief of Naval | 
Material, as well as the Chief of 
Naval Research, in all matters of 
general scientific and technical 
interest to the Navy in the Uiiiled 
Kingdom and Europe, The London 
office surveys scientific trendsi 
potentialities, and achievements In 
research and development by mlti^ 
taining liaison with all agencies In 
those areas conducting programs of 
■Interest to the Navy. The work U 
performed by a staff of U-S- 
scientists and Naval officers wb ^ 
regularly visit academic, indjustrls! ^ 
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and governmental research and 
development organizations in the 
United K.ingclom, Western and East- 
ern Europe, and the Middle East. 

ONR Laboratories 

The Omce of Naval Research 
operates one in-house laboratory, the 
Naval Research Laboratory (NRL) 
located near Washington, D. C., and 
two other laboratories under contract. 

NRL was established in 1923 to 
ensure that advancements in science 
and engineering could be applied 
readily to Navy needs. When ONR 
was established by Congress In 194C, 
the laboratory came under its control 
and formed an important element of 
the organization. 

The mission of NRL is to conduct 
scientific research and development 
in the physical sciences anid related 
fields directed toward new and 
improved materials, equipment, 
techniques and systems for the Navy. 
The laboratory occupies 126 aci*ea of 
land and employs 3,600 civilians, of 
whom some 1,900 are members of the 
Research Department. NRL field 
activities, scattered from New York 
to Florida, provide unique environ- 
ments and facilities not available at 
the Washington, D. C., site. 

One of the two laboratories 
operated by ONR through contract is 
the Naval Biological Laboratory in 
Oakland, Calif. This laboratory is 
operated under the command of a 
Naval offlcer who reports to the 
Chief of Naval Research. Its research 
is conducted through contract with 
the University of California School of 
Health. Recognized by the scientific 
community for its excellence in 
aerobiology research, the laboratory 
also emphasizes medical and environ- 
mental microbiology. 

The other laboratory is the 
Naval Arctic Research Laboratory 
(NARL), operated by the University 
of Alaska through a contract with the 
Office of Naval Research, Well 
equipped laboratories at NARL 
support all forms of basic and applied 
research related to the Arctic, 
particularly in the fields of oceanog- 
raphy, marine biology, geophysics, 
and underwater acoustics, NARL 
also maintains an extensive network 
of semi-permanent, permanent and 
temporary research camps on land 
and drifting stations within the ice 
pack of the Arctic basin. The area of 
operation on land includes all of 


Alaska northward and westward 
from the Brooks Range to the coast. 
At sea, drifting stations are estab- 
lished and maintained largely within 
the Chukchi and Beaufort Seas 
although one ice station has drifted 
as far as the Greenland Sea. 

Challenges and Achievements 

During its 21-year span of research 
ONR has met formidable challenges 
offered by science, and achieved new 
scientific knowledge to maintain the 
Navy's control of the ocean on behalf 
of national security, 

A good example of long-range basic 
research and how it can eventually 
result in broad applications is the 
story of the maser and the laser. 
ONR has played a key role in 
outlining, planning and supporting 
research in this field, just as it has in 
solid state physics and other areas of 
physical sciences. Work in the general 
field of mici'owaves spectroscopy 
supported by ONR, the Army and the 
Air Force led to the discovery of the 
maser. 

Tho Navy made good use of the 
maser in low-noise receivers for radio 
telescopes and developed an ultim- 
precise atomic clock for a navigation 
system. Later ONR-sponsored re- 
search in this field contributed to 
the discovery of the laser. Given re- 
sponsibility in that field by DOD, 
ONR has made major contribu- 
tions to laser research and tech- 
nology. New materials and improved 
pump sources for the laser have been 
studied and developed to achieve 
maximum brightness and high power. 
One ONR-supported research project 
is studying the idea of employing a 
laser beam in conjunction with 
conventional radar to obtain a 
sharper resolution. 

One of the early fields of science 
that felt the impact of ONR effort 
was nuclear physics. The programs 
enabled the United States to move 
vigorously ahea<l in this field, and 
ensured that no time was lost in the 
interim before the Atomic Energy 
Commission (AEG) was established. 
Most of the 16 nuclear accelerators, 
which were built at universities in the 
decades following World War II, 
were started under ONR sponsorship. 
Funds were provided for the 
construction and operation of a linear 
electron accelerator at Stanford 
University, which led to the building 
of the new two-mile linear acceler- 
ator for AEG at Stanford. During 


the development of the linear electron 
accelerator, Stanford University 
scientists were faced with the 
problem of generating very high 
power required to accelerate the 
electrons to the proper speed. This 
problem was solved with the develop- 
ment of the klystron tube. The 
klystron, in turn, aided materially in 
the early development of high- 
powered radar. 

Now, Stanford scientists are 
attempting to improve the acceleiator 
program by making use of the 
phenomenon of superconductivity — 
the fact that electronic efficiency 
improves under supercold conditions. 
ONR is currently supporting the 
development of the cryogenic linear 
accelerator at Stanford not just for 
interest in nuclear physics, but 
because there is a belief that this 
basic research program should lent! to 
advances in demonstrated application 
of cryogenic technology to Navy 
equipment problems. 

ONR envisions that the use of 
cryogenic technology may result in 
such applications as gyroscopes 
virtually free from error, powerful 
magnets energized by a few storage 
batteries, and shipboard olectronic 
equipment much more compact and 
reliable. Just as an un derat aiuilng of 
tho principles involved in this field 
was obtained from basic research, ao 
it is now that basic engineering 
problems must be solved before it can 
become a full-blown technology. 
Toward this end Stanford scientists 
will employ the first large-size 
refrigeration system ever useil to 
maintain an operating electronics 
system at a temperature 460 degrees 
below zero F. 

Spin-off Aids Civilian Needs 

Most types of Naval research hAve 
broad applications. In the case of 
biological research, work aimed 
clearly at Naval personnel has a 
much broader application, The Navy 
sponsored research aimed at duveh 
oping techniques both for storing 
whole blood for long periods of time 
by freezing, and then being able to 
thaw it quickly and safely for 
immediate transfusions. Frozen blood 
has been used sucessfully by all the 
Military Services In Vietnam, and can 
be used for civilian purposes as well. 

In fact, the use of frozen blood 
proved invaluable to the civilian 
community in the Boston 
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DecemlDer 1968 during- a flu epidemic 
when conventional supplies of blood 
were critically low. One civilian 
hospital in that area is now using 
frozen blood in surgery cases requir- 
ing large amounts of blood as in open 
heart surgery. 

Another area of interest is the 
preseiwation of human tissues of 
different types. A number of casual- 
ties in Vietnam, suffering serious 
head injuries, were saved because of 
the availability of preserved dura, the 
brain lining lying just below the 
skull. Once again, an area of Navy 
interest can be of great value to the 
civilian population as well. 

Included in biological research is 
the study of dental caries among 
Kavy recruits. Investigations have 
proven that recruits reporting from 
certain parts of Ohio, South Carolina 
and Florida have no cavities at all. In 
addition to fluoridated water, which 
is known to help prevent caries, 
scientists have theorized there are 
certain chemicals in foods grown in 
those areas that inhibit the growth of 
cavities. Today, ONR continues to 
sponsor research to identify these 
chemicals. The solution will affect 
both the Navy and society as a whole. 

Effective Relationship of 
Man and the Machine 

The Navy has long recognized the 
value of research in the psychological 
sciences, particularly in drawing men 
and machine together in a moi'e 
effective relationship. ONR is pres- 
ently engaged in a program of better 
integrating the aircraft and its crew. 
The objective is to improve both the 
many displays and the operations 
that must be performed, in some 
cases on an emergency basis. ONR 
pioneered efforts to provide adequate 
protection to minimize hearing 
damage to men working close to jet 
engines, 

In another area of psychological 
science, a current research program 
is underway in the field of human 
engineering, It is aimed at the devel- 
opment of a servo-powered, **exoskele- 
ton^' structure to be worn by man to 
augment his strength and lifting 
powers up to 1,600 pounds. It would 
be used by the Navy and others in 
areas where heavy lifting equipment 
cannot be installed readily. 

The Navy envisions the computer 
as the key to significant improve- 
ments in human performance. In this 


area work is being directed toward 
development of more effective com- 
munication between man and com- 
puter. The tireless computer can 
improve the quality and can speed the 
teaching of recruits. This improved 
teaching method is necessary to train 
effectively the large number of young 
men required to operate and maintain 
highly sophisticated Naval systems. 
The Naval Academy, in a pilot 
program, has already installed an 
educational computer that is pro- 
grammed for a variety of language, 
social science, engineering, and 
mathematical courses for midship- 
men. 

Oceanographic Research 

Among the first programs started 
at ONR was oceanographic research. 
New ocean-probing tools have been 
developed, including ships especially 
designed for oceanographic research. 
Common examples of tools being used 
today as a result of such research are 
gravity meters, magnetometers, under- 
water TV cameras with strobe 
lights, and many othei's. Much of the 
equipment presently in use aboard 
these ships resulted from ONR- 
sponsored research. 

More recently, ONR has developed 
the first long-range, unmanned, 
telemetering oceanographic buoy, 
capable of recording a variety of data 
from down to a depth of 20,000 feet 
and telemetering it up to 2,600 miles 
back to shore-based stations. 

During the past decade, oceanog- 
raphers had searched for such an 
instrument or vehicle that would 
handle deep sea data over a long 
period of time. The ONR-sponsored 
project for the development of such a 
buoy was the answer. The buoy is 
appropriately labeled the ** Monster 
Buoy^^ because of its huge size, being 
40 feet in diameter. Information 
recorded by the buoy^s sensors may be 
telemetered daily by up to 100 
channels to shore-based data stations, 
or can be stored in another memory 
system at sea unattended, for as long 
as one year, The development of the 
Monster Buoy has, thus, provided 
oceanographers a convenient system 
for obtaining a variety of infor- 
mation much more rapidly and 
efficiently than was before possible, 

The development of a deep-diving 
research submersible, through ONR- 
sponsoi’ed research, has opened up a 
new world of scientific promise by its 
capability to dive more than a mile 


down to the ocean*s bottom to obtain 
scientific data. 

ONR initiated the operation of 
deep- diving vehicles in this country 
with the purchase of the bathyscaphe 
Trieste in 1968, This vehicle made the 
first major conquest of the ocean 
depths when the Navy took it do^vn 
into the deepest ocean trench kno^vn 
to exist, the Mariannas Trench, 
descending to an official depth of 
35,800 feet, a record that still stands. 
Recognizing that deep-sea research 
required a submersible that could 
maneuver, ONR turned to American 
industry which provided Alvin, the 
first deep-diving research submersible 
to go into operation. 

Two new and improved versions of 
Alvin, the Sea Cliff and Turtle, are 
nearing completion. The Turtle, 
o^vned by the Naval Ships Systems 
Command, will work with ONR^s Sea 
Cliff to be operated by the Woods 
Hole Oceanographic Institution, in a 
joint program beginning this summer. 

These twin submerslbles, which 
have a depth capability of 6,500 feet 
compared to the Alvinas 6,000 feet, 
are equipped with a vast array of 
scientific gear, plus television and 
other cameras equipped with strobe 
lights to obtain vivid photographs 
underneath the ocean, The submer- 
sibles ore also equipped with a pair of 
remotely controlled mechanical arms 
that can obtain data from the water 
and ocean floor for further scientific 
study. 

The broad application of Naval 
research is exemplified by the Navy’s 
man-in -the -sea program, The pioneer- 
ing Sealab I and Sealab 11 
experiments, conducted by ONR in 
1964 and 1965, established that man 
can live and work safely on the ocean 
bottom for long periods while 
conducting salvage and rescue opera- 
tions, scientific studies, undersea 
mining, or underwater oil drilling. 

TEKTITE I is a new project in 
this area, under the technical 
direction of ONR and supported by 
NASA and the Department of 
Interior, with the undersea habitat 
designed, built and furnished by the 
General Electric Co. The operation 
involved a team of aquanaut- 
scientists who lived in the habitat on 
the ocean floor at a depth of 60 feet 
for 60 consecutive days and conducted 
marine science studies in the area 
outside their habitat. At the same 
time their behavior was observed bV 
psychologists and biochemical Special- 
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ists using computer techniques for 
collecting and analyzing the data. The 
objective of the investigation was to 
gain more knowledge of marine 
science and the behavior of a small 
group of men coniined in close 
quarters in a somewhat hazardous 
world. This data can be applied to 
both future undersea missions and to 
extended manned space missions. 

For the past two decades research 
sponsored by ONR has not only 
greatly improved Naval capabilities, 


but has also had a direct eifeet on 
achieving major scientific advance- 
ments for our society. Such basic and 
applied research is vital to the 
continued effectiveness of the Navy, 
as well as the progress of the nation. 
Research conducted today will lead to 
the discovery tomorrow of new 
concepts and principles from which 
new technologies will evolve and 
major developments for our society 
will spring. 

The operational capabilities of the 


Fleet today is the result of scien- 
tific research performed years ago. 
This “time lag” tends to mask the 
very real and direct benefits the 
Navy gains from basic research. The 
final impact of Naval research can 
never be measured fully or identified 
because it may be decades before the 
potential of a new principle, such as 
the laser, is fully exploited* Naval 
reseai'ch, therefore, plays a key role 
not just in the future of the Navy 
but in the future of man. 


Office of Aerospace Research 


Management of Air Force Research 

Brigodier General Leo A. Kiiey, USAF 


A lbert Einstein once said that the 
most incomprehensible thing 
about the world is that it is com- 
prehensible. 

All research scientists work on this 
principle as they seek knowledge and 
understanding not only of how some- 
thing behaves but why it behaves a 
certain way. 

Research is a search for knowl- 
edge and understanding of the physi- 
^ cal world, while technology is an at- 
1 tempt to get some measure of control 
j over physical processes, 

I It required only six years from the 
I control of nuclear fission in a labora- 
, tory experiment to the explosion of 
the first atomic bomb. In the process, 
the art of warfare was revolutionized, 
While science and technology 
played an important part in World 
War I, it was a secondary role as 
compared to World War 11. During 
World War II the allies, for the first 
time in history, enlisted the aid of 
oi*ganized science for the decisive con- 
tribution of effective weapons. Never 
before had such large numbers of 
scientific workers been united for 
planned evaluation and utilization of 
scientific ideas for military purposes. 
This effort has continued to the pres- 
ent, and today, more than ever before^ 
research is an important mission of 
all of the Military Services of the 
United States, as well as other coun- 
tries. 

The U.S. Air Force reseax'ch pro- 
gram is the responsibility of the Of- 
fice of Aerospace Research (OAR), 


located at 1400 Wilson Blvd,, Arling- 
ton, Va, 22209. It is a challenging 
management responsibility and plays 
a vital role in the future of the Air 
Force and the security of the United 
States. 

As a separate operating agency, 
OAR reports directly to the Air Force 
Chief of Staff on the some level as 
the major operational commands, Or- 
ganizationally OAR is composed of 
five scientific organizations, two 
scientific support units, and three field 
detachments. With the exception of 
the Air Force Oflice of Scientific Re- 
search (AFOSR), all of our scientific 
organizations are in-house labora- 
tories. AFOSR, the broadest in scope 
of our subordinate units, is our major 
interface with the overall world-wide 
scientific community and conducts its 
research through grants and con- 
tracts. 

The two scientific support units 
represent our foreign research pro- 
grams and have offices in Europe 
and South America. The field detach- 
ments, operating as part of OAR 
headquarters, are responsible for sat- 
ellite, rocket, and balloon programs 
which provide our scientists with the 
means for getting their experiments 
into the upper atmosphere. 

Compared to other Air Force com- 
mands, OAR is a small organization. 
Its 2,080 people represent about 0.2 
percent of the Air Force personnel. 
Three out of four are civilians. About 
half of the people are assigned pro- 
fessional scientific and engineering 


duties. Sixteen percent of the mili- 
tai^y and 29 percent of the civilians 
have doctorate degrees, and 67 per- 
cent of all the professionals possess 
graduate degrees. 

OAR physical assets are valued at 
approximately $9B' million with $55 
million in equipment and $40 million 
in buildings and real estate, 

Four Phases of Reseorch 
and Development 

The Air Force research and devel- 
opment structure is divided into re- 
search, exploratory, advanced, and en- 
gineering development, 

OAR is responsible for all of the 
research endeavors of the U.S. Air 
Foixe and a small segment of Its 
exploratory and advanced research. 
Research funding within the Air 
Force amounts to 2.G percent, or 
about $90 million of the $3.4 billion 
overall research, development, test 
and evaluation (RDT&E) program. 
The Air Force Systems Command 
(AFSC) manages most of the re- 
mainder. 

In addition to the $90 million for 
research, additional funding for 
work in the exploratory and advanced 
portion of the research and develop- 
ment structure provided by AFSC 
and other agencies brings OARs to 
tal funding to approximately $130 
million. In an average year OAR will 
obligate $50 million for contracts 
and grants with 73 percent going 
to educational institutions, 23 percent 
to industry, and 4 percent to non- 
profit organizations. 

Air Force research oiforts are di- 
vided into areas of physical, engi- 
neering, environmental, and life 
sciences. These areas, in turn, are di- 
vided into 13 sub-elements. 

The physical sciences, which include 
general physics, nuclear physics, 
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chemistry, and mathematics, account 
for 35 percent of our efforts. The en- 
gineering sciences, including ener- 
gy conversions, mechanics, materials, 
and electronics, total 33 percent; 
while environmental sciences, divided 
into atmospheric and terrestrial 
sciences, total 26 percent, The life 
sciences amount to 6 percent and in- 
clude biological, medical, behavioral, 
and social sciences. Each of these 
areas is relevant to Air Force re- 
search requirements. Our research in- 
cludes practically all areas of science 
with the exception of oceanography, 
which is exclusively within the Navy 
research program. 

Planning Military Research 

In the military, as well as in in- 
dustry, a good research program 
starts with careful planning. The 
Joint Chiefs of Staff publish a Joint 
Research and Development Objectives 
Document which is distributed to 
each of the Military Departments and 
is necessarily very broad in scope, In 
turn, tlie Air Force publishes the 
USAF Planning Concepts document 
which looks as far as 15 years into 
the future. This document includes 
such items as technical horizons, anal- 
ysis of the international scene, doc- 
trines of concept, and desired capa- 
bilities, The staff of Air Force head- 
quarters is assisted in the prepara- 
tion of the plan by the field organi- 
zations: Strategic Air Command, 
Tactical Air Command, other opera- 
tional commands, AFSG and OAR, 

Using the Air Force plan as a 
guide, OAR publishes a Five-Year 
Plan which is revised annually, and 
includes in detail the organization, 
missions, resources, and scientific and 
technical efforts. It enables the 
OAR headquarters staff and subordi- 
nate commanders to carefully plan 
ahead and is an important part of 
research management. The Five- 
Year Plan is an internal publication 
with distribution limited to govern- 
ment agencies. 

Prom the Five-Year Plan, the por- 
tion concerned with scientific and 
:echnical efforts is extracted and 
oublished as the OAR Research Ob- 
lectives. This publication is widely 
listributed to educational institutions, 
lonprofit organizations, and indus- 
try. It provides information to help 
recipients present unsolicited propo- 
mls to the proper organization 
vithin OAR, 


Individual research contracts and 
grants are generally small com- 
pared to the large sums expended 
on development contracts, OAR seeks 
to buy *'brain power to supplement 
in-house capability. Contractors do 
not generally need large facilities 
to compete for this type of work. Re- 
search proposals are selected on 
the basis of relevance, originality, 
and the caliber of the principal re- 
search investigator. 

Managing Research 

Successful management of re- 
search calls for considerable back- 
gx*ound in research itself, in order 
to intelligently manage what is, 
in effect, a creative effort on the part 
of the investigator. We feel that 
OAR enjoys a good reputation in 
the scientific world, and this reputa- 
tion itself assists management at all 
levels. 

While we operate on the premise 
that research is primarily a search 
for knowledge and understanding, 
and to increase our stockpile of 
knowledge, in a military mission-ori- 
ented organization thei»e is a more 
practical objective in terms of known 
or anticipated military problems* 
This is true at the management level, 
but is not necessarily always true at 
the investigator's level. Wo especial- 
ly seek scientific areas that have 
strong military relevance and per- 
form research to provide the tech- 
nological base for further develop- 
ments and future production of mili- 
tary equipment. Thus, in a very real 
sense, research management deci- 
sions of today have a critical impact 
in determining military operational 
capability some years in the future. 

The fundamental characteristics 
of research difiPer markedly from 
those of development or production. 
Technical feasibility is unknown — in 
fact, It is the objective. Research 
is not a repetitive process, but a uni- 
que effort. The degree of success, 
time phasing, and costs can only 
be estimated since they are so de- 
pendent on scientific progress. 
Breakthroughs in research cannot 
be forecast with any degree of ac- 
curacy whatsoever. Thus, major 
management problems relate to 
such questions as which technical 
areas and scientific fields warrant 
further investigations; what stud- 
ies, analyses, and investigations 
should be curtailed or deemphasized. 


Since these kinds of decisions can 
be made most effectively at or near 
the working level, i.e,, the labora- 
tory or project scientist, the funda- 
mental principle of research man- 
agement in the Air Force is the 
maximum delegation of authority. 
The px'imary management control 
exercised at Air Force headquarters 
and OAR headquarters is in terms 
of level of effort, such as allocations 
of resources to general technical 
areas or scientific fields, with broad 
authority delegated to subordinate 
commanders. They, in turn, dele- 
gate a considerable amount of this 
authority lo their project scientists 
at the lowest level. Most operating 
decisions are made at project scien- 
tists' levels with broad general limits 
and within scope of available re- 
sources. 

Resources are limited, and fre- 
quently management must decide 
among several desirable efforts — to 
say it another way, priorities. In 
the classical sense. However, one 
cannot make a list of all efforts, rank 
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them in oi’der of priority, and then 
allocate available resources starting 
at tlie top of the list. In broad areas, 
of course, some rankings can be 
made but individual resources often 
are not interchangeable, and it is 
di Hi cult to forecast the probability 
of technical progress, the ultimate 
impact of a scientific investigation, 
and the relative value of a research 
study versus an end-item develop- 
ment, Consequently, most resource 
allocation decisions must be made pri- 
marily on the basis of judgment, 
experience and intuition. 

In tbe defense research sciences, 
which is the hard-core research 
program, projects are planned, docu- 
mented, and resources are pro- 
grammed in advance. In one sense, 
priorities are, of course, established 
ill the allocations of funds each 
year to the various projects. A 
guiding principle, in this case, is 
to insure reasonable stability in 
these longer-term projects. Thus, to 
the extent possible, project needs are 
anticipated and provided for in ad- 
vance. 

Nevertheless, unforeseen contin- 
gencies do aidse, particularly in a re- 
search-oriented agency such as 
OAR, Decisions have to be made or 
priorities must be established when 
a promising idea comes along. In 
each case, the probable value result- 
ing from the proposed effort must 
be weighed against the potential 
loss from reduction in resources for 
other efforts. These problems may 
arise at any management level, b\it 
the level at which the decision is 
ultimately made depends on the 
scope and importance of the particu- 
lar problem. Thus, although 
many decisions are made by project 
scientists by shifting resources 
available to them, in other cases 
the matter must be resolved by the 
laboratory commander, and some- 
times must be referred to OAR head- 
quarters or even Air Force head- 
quarters for the final decision. 

In addition to the hard-core re- 
search program, OAR does work 
for, and accepts contractual funds 
from, various government agencies 
within and without the Air Force, 
Normally, these efforts are relative- 
ly short tern and result from a 
specific request from the sponsoring 
agency. Acceptance is subject to 
the approval of the laboratory 
commander, and the work must be 
in an area where the laboratory 


has a related program and scientific 
competence. 

Also as a matter of policy, OAR 
encourages the paHicipation of all 
of its scientists to support develop- 
ment and system activities in tlicir 
particular fields of interest. Frequent- 
ly, this support is limited to advice 
and consultation to the developing 
agency. Often, however, the work 
involves more detailed investigations 
or conduct of specific experiments and 
tests, and in some cases includes de- 
velopment and evaluation of end-item 
equipment for Air Force use. 

Scientists in our in-house labora- 
tories are encouraged to devote a 
substantial part of their time to de- 
veloping an awareiic.ss of Air Force 
problems wthin their technical 
areas, and consulting with otlier 
Air Force elements and \isers of 
OAR research. This requirement is 
written into the job descriptions of 
all military and civilian laboratory 
professional personnel. 

OAR is very conscious of its obli- 
gation to the operating Air Force, 
We believe that participation is the 
most effective means of coupling re- 
search results into development and 
production programs. In addition, 
the knowledge and experience 
gained by the scientists are inval- 
uable in increasing their under- 
standing of operational problems. 
This policy i.s essential to mainte- 
nance of a viable and responsive re- 
seai’ch program, and I consider it 
an excellent management tool. 

As commander of OAR and a man- 
ager of Air Force re.search, it is 
my responsibility to have a strong 
interface not only with the scienti- 
fic community, but also with the 
potential users of research and 
those concerned with long-range 
planning. 

Interaction with the Office of 
Naval Research and the Army Re- 
search Office is frequent — if not daily. 
This interaction between Seiw- 
ices takes place both at bench scien- 
tist and management levels, and also 
applies to other government orga- 
nizations, such as National Aeronau- 
tics and Space Administration, De- 
fense Atomic Support Agency, 
Federal Aviation Agency, and the 
National Science Foundation. Some- 
times OAR participates directly in 
activities with the President's 
Scientific Advisory Council and the 
Federal Council for Science and 
Technology, 


OAR representatives regularly 
attend Air Force Systems Command 
Planning Board meetings, the Di- 
rector of Laboratories directors meet- 
ings, coupling meetings, and tech- 
ie al management conferences. 

Monthly I personally meet with 
the AFSG Science and Technol- 
ogy Management Council, wliieh 
is composed of general officers of 
the System Command, the staff of 
Air Force headquarters, and a rep- 
resentative of the Assistant Secre- 
tary of the Air Force (Research 
and Development). 

The working relationship with 
the Directorate of Doctrine, Con- 
cepts and Objectives in the Office of 
the Deputy of Stuff, Plans and Op- 
erations, in Air Force headquarters, 
involves effective person-to-person 
communication with a minimum of 
rod tape. Tlii.s communication, en- 
ables OAR to contribute its scientific 
brainpower to long-range planning 
concepts and to projections of the 
technological world ahead of us. 
In return, we perceive In sharper 
focus where to pursue research. 

Serendipity vs Managed Results 

In some ways management of re- 
search may bo likened to managing 
the unknown. Serendipity and re- 
seai‘cli go hand in hand. An interest- 
ing example is the research of Nobel 
Laureate Charles H, Townes who, 
two decades ago, was studying the 
interaction between microwaves and 
gas molecules. To many investiga- 
tors few areas of physics appeared 
to 1)0 less promising. However, Air 
Force management supported his 
work to the extent of $100,000. As 
is well known, the result was ulti- 
mately the maser and, later, tbe laser. 
Everyone, of course, is familiar with 
the laser, hut few realize that Dr. 
Townes' maser research was essen- 
tial to the development of the atomic 
clock, as wc know it. 

Another example of where we in 
research management could not fore- 
cast a payoff is a product of our 
continuing radio astronomy progi^am. 
One Air Force contractor was study- 
ing the size and location of a very 
small galactic radio source. One way 
to got size infonnation was to view 
the source from widely separated sta- 
tions. Consequently, sensitive radio 
astronomy antennas were set up sev- 
eral thousand miles apart to receive 
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signals simultaneouBly from the radio 
source. These two stations made up 
an extremely long baseline interfer- 
ometer. By knomng the precise size 
and location of the galactic radio 
source and the exact location of one 
ground station, the other ground sta- 
tion can be located to a precision 
far gi’enter than any other geodetic 
technique — a capability which is very 
relevant to Air Force needs. 

Knowing the exact distance be- 
tween a launch pad at Vandenberg 
AFB and the Impact area in Pacific 
is very important in the AFSC mis- 
sile test program. Since interferom- 
etry is a technique that requires ex- 
tremely accurate time synchroniza- 
tion between the receiving stations, 
the long baseline interferometer 
would be impossible without the atom- 
ic clock, which is so accurate that 
if one had been set pi*opeidy more 
than 2,000 years ego its error would 
be leas than one second today. This 
is an example of where research in 
quantum electronics by Dr, Townes 
and research in radio astronomy by 
other ftcientista was utilized to 'make 
a significant achievement with special 
relevancy to Air Force interests. 

As it often ia in research, the 
outcome of the two individual proj- 
ects was not apparent at the begin- 
ning. Neither was the research of 
an English maihemaitician named 
George Boole who, more than a hun- 
dred years ago, Invented a new alge- 
briac systehi. As basic research it 
was a brilliant contribution to pure 
mathematics. It was logical, self-con- 
tained, and a new philosophic ap- 
proach to the explanation of the uni- 
verse In mathematical terms, but it 
seemed useless at the time. There 
were no problems available for it 
to solve. For nearly a century it 
was considered just another curiosity 
of interest only to mathematicians. 
It remained for another scientist, 
Claude Shannon, to write a technical 
paper in 1937 pointing out that Bool- 
ean Algebra could be applied to solve 
a whole new class of complex prob- 
lems In the design of electronic cir- 
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and perhaps even impossible to design 
a complex, high-speed computer cii*- 
cuit without Boolean Algebra. 

Applying Research and Technology 

Research breeds technology and 
technology breeds research. A novel, 
high-speed photographic technique 
employing a laser has enabled Air 
Force-supported scientists to gain 
new insight into the gasdynamics of 
explosions and, recently, revealed for 
the first time details of some of 
the phenomena which occur in rocket 
thrust chambers. This technique can 
yield nanosecond exposures (one bil- 
lionth of a second) at megacycle rates 
— on the order of millions of frames 
per second. It permits scientists to 
not only see how something behaves, 
but offers new means to understand 
why it behaves In a particular man- 
ner, These studies centered around 
the fundamental properties of shock, 
blast, and detonation waves, in order 
to leaim more about these processes. 
It is hoped to learn how to achieve 
better control over the explosion phe- 
nomena in weapons, as well as pro- 
viding technology for far more power- 
ful propulsion systems. Some typical 
questions being asked are: Can we 
drop a bomb and divert more enei*gy 
laterally and less energy vertically? 
Can we provide a substantially higher 
thmst and greater stability in 
rockets? 

As one leaves the fundamental re- 
search areas toward more applied 
aspects, setting of priorities can be 
done with greater confidence. In a 
few cases based on exigencies of the 
current Vietnam situation, research 
scientists with worthwhile practical 
ideas have chosen to follow them 
closer to hardware than they ordi- 
narily would. One good example of 
this can be found in the low light 
level television area, where early con- 
cepts of the isocon camera tube ap- 
proach had not reached fruition. Be- 
cause of high priorities accorded the 
work by the research scientist con- 
cerned, by the laboratory, and with 
the encouragement of OAR headquar- 
ers, it was possible to pursue the 
concept vigorously and to compress 
significantly the time for develop- 
ment of improved tubes and cameras. 
This has allowed earlier evaluation 
of competing concepts and greatly 
advanced the state of the art in 
low light level television. 

Another interesting example of re- 


search management to optimize appli- 
cation to Air Force interests Is the 
work of Dr, James D. Winefordner, 
of the University of Florida, who 
has been working since 1965 with 
OAR support on flame spectrometry 
and gas chromatography. With this 
support the atomic fluorescence meth- 
od of analysis of materials was dis- 
covered and brought to the present 
state of the art. This method ap- 
peared to have potential application 
in the Air Force Spectrometric Oil 
Analysis Program which is directed 
towai'd early identifleation of incipi- 
ent failure or undue wear rates of 
oil lubricated mechanical parts. 

The OAR project scientist sug- 
gested to the researcher that he de- 
vote a portion of his time to in- 
vestigating this possible application 
of his work. Funds were added for 
this aspect of the project. With con- 
tinued development, much progress 
has been made. The new method of 
analysis is now being evaluated in 
competition with the older methods 
of analysis of wear metals in air- 
craft lubricating oils. If expectations 
are borne out, atomic flame spec- 
trometry could provide less costly, 
faster, and more accurate oil analysis, 
Not only would it save millions of 
dollars in aircraft maintenance, but 
it would also aid in preventing air 
crashes due to engine failure and 
the resulting loss of lives, 

One critical area confronting the 
Air Force is the vulnerability of elec- 
tronic systems to certain kinds of 
radiation. This problem exists today, 
and in the future there will be in- 
creasing demands for electronic com- 
ponents, devices, and systems that 
can operate effectively in the natural 
radiation environment of outer space, 
and in the severe environment pro- 
duced by nuclear explosion. 

About two years ago, OAR began 
investigating what could be done to 
solve the problem of vulnerability 
to radiation. Although some funda- 
mental information was available 
from previous basic studies, it was 
apparent that there were large gaps 
in our understanding of the mech- 
anisms of changes in solid state de- 
vices, the magnitude and nature ol 
radiation damage, and how deleter 
ious effects can be avoided in thest 
hostile environments. Based oi 
acientifle competence in materials re 
search in solid state physics, oa 
of our laboratory directors decldei 
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to organize a coordinated research 
program in radiation resistance. 

A number of research efforts were 
phased out, or reduced in scope to 
obtain the necessaiy resources to ini- 
tiate the progi’am. The process con- 
tinued and, as the program prog- 
ressed, OAR received additional finan- 
ial support by AFSC. Because of 
progress in the investigation of radia- 
tion effects and the applications of 
these results in the development of 
electronic devices, solutions to some 
of the problems have been completed 
well ahead of schedules imposed by 
the using agency. We are optimistic 
about additional progress and solu- 
tions to other existing problems. 

In these and other cases, the pri- 
orities were self-generated because 
of both the research area and Air 
Force potential requirements, The 
self-generated priorities are part of 
the Air Force roseai*ch picture and, 
if the topics are of sufficient impor- 
tance* often the scientists themselves 
will move toward exploratory devel- 
opment even at the expense of some 
of their other research, These in- 
formal arrangements help to optimize 
the organization's output even more 
than any formal priority system and 
net to preserve the flexibility so vital 
to research. 

Sometimes there is a management 
decision to shift research emphasis 
in view of a request for support 
from the Air Force development lab- 
oratories* As an example, an intensive 
new research attack on problems of 
oxidation and corrosion has been ini- 
tiated* This new program, which is 
being carried out in our Metallurgy 
and Ceramics Research Laboratory, 
is needed to guide development of 
alloys and protective coatings which 
are more resistant to oxidation, cor- 
rosion, and stress corrosion cracking. 
The losses to the Federal Govern- 
ment due to oxidation and corrosion 
have been estimated as high as a 
billion dollars annually. 

This new effort Is already pro- 
viding regular inputs to AFSC's Air 
Force Materials Laboratory program 
to develop new, high-temperature, re- 
fractory structural materials, and is 
also relevant to the development of 
carbon and carbide fibers for ad- 
vanced materials. Other research ef- 
forts within the ceramics program, 
dealing with the electronic, optical, 
and thermal properties of ceramics, 
are being reoriented to support the 


new effort with an Intendiseiplinary 
approach. 

The very nature of the Air Force 
mission I'equires that all weapon sys- 
tems operate within the aerospace 
environment and in this area re- 
search management gets Involved not 
only in basic environmental research, 
but also in the exploratory and devel- 
opment research areas. OAR is re- 
sponsible for all Air Force research 
in the environmental sciences which 
includes geology, geodesy, meteorol- 
o&y> upper atmosphere chemistry and 
dynamics, solar phenomena, and en- 
vironmental properties of near space. 

In order to conduct experiments 
in the atmosphere, it has been nec- 
essary that satellites, balloons and 
rockets and special instrumentation 
be designed, developed, and launched. 
OAR is one of the world's largest 
users of sounding rockets and bal- 
loons. Special fabrics have been de- 
signed for large research balloons 
and launching techniques perfected 
that have made it possible to launch 
28-million-cubic foot balloons to an al- 
titude of 160,000 feet. Balloons have 
been designed that can be recovered 
and used again, We have launched 
tethered balloons to an altitude of 
10,000 feet and our goal is 100,000 
feet. Balloons offer an economical 
method of getting a scientific pay- 
load to altitude. We presently can 
lift a 10,000-pound payload to 70,- 
000 feet, and a 2,000-pound to 130,- 
000 feet. 

To date OAR personnel have 
launched over 875 scientific payloads 
aboard Scout, Cajun, Nike, and other 
sounding rockets as well as 7 deep 
space probes and 38 piggyback scien- 
tific passenger pods. In addition 40 
plus satellites in support of research 
in the aerospace environment have 
been orbited and have provided vast 
amounts of new knowledge of the 
aerospace environment. 

Every day research scientists learn 
a little more, always looking for the 
big breakthrough, but more often 
gaining new knowledge in small bits 
which combine and fit together in 
bigger pieces until the big break- 
through occurs. Management must 
realize that quality research usually 
cannot be hurried and breakthroughs 
cannot be directed. The business of 
understanding physical phenomena is 
an elusive process. There must be 
a certain amount of wandering along 
the boundaries of knowledge in the 


hope of learning some new phenom- 
ena. 

Modern science is getting much 
too big and complicated for any one 
man in any one discipline to grasp 
completely. Critical research problems 
refuse to fall into neat disciplinary 
categories, In order to solve com- 
plex technical problems, the Air Force 
for many years has been conducting 
interdisciplinary research. Research 
managers will continue efforts which 
will lead toward more interdisciplin- 
ary research. However, at the same 
time, single disciplinary research 
must and will continue to flourish 
and will never be replaced by inter- 
disciplinary research. The loner, the 
creative genius who works within hla 
own isolated laboratory is definitely 
needed. 

Wo in OAR believe we are doing 
a good job of research management, 
but we also believe there is always 
room for improvement, Therefore, to 
further enhance the capabilities of 
managing our resources, we have re- 
cently established a management, re- 
search team. This team, which will 
perform basic and applied research 
in the resources management field, 
will hopefully be able to develop new 
techniques and methodologies that can 
be applied to the research community. 
Wo envision that through this type 
of research OAR, as well os other 
research agencies, will be able to 
increase its effectiveness and efficiency 
in performing research functions, 

Army Engineer Budgef 
Reduced in 
FY 1970 Revision 

A $142 million reduction has been 
made in the Army Corps of Engineers' 
budget request for FY 1970, The 
Engineers' Civil Works program 
amounted to $1,020,186,000 in the 
President's revised budget, down from 
the $1,162,000,000 in the original 
budget submitted, 

Changes made in the budget request 
included an increase of $500,000 for 
General Investigations, to provide 
funds for a Lower Mississippi Region 
comprehensive study, and a decrease 
of $142,366,000 in the Construction, 
General appropriation. 

Eight new planning starts were 
added to the budget and four deleted, 
and a major rehabilitation project for 
the John Hollis Bankhead Lock and 
Dam, Ala., was added. 
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I ntegrated logistic support is in- 
escapable, It always was. We are 
now more conscious of the process 
because all of the elements of support 
have been identified, and a formal 
systems approach to weapon support 
has been taken. Integrated logistic 
support (ILS) had to evolve because 
the sheer complexity of hardware 
demanded it. Now that it is here, 
officially and formally, and working, 
there seems to he something- missing, 
ILS does an amazing job of integrat- 
ing the requirements of the logistician 
with those of the equipment designer 
and operator. There remains, never- 
theless, a problem of placing an item 
of equipment in service and keeping 
it supported— ILS or no ILS. 


When equipments are placed in 
soiwice, they must be supported by 
the Military Service’s logistic sup- 
poi't system. Decisions to buy parts, 
tools, publications and other items, 
as well as to distribute them, are 
made on the basis of each Military 
Service’s support system. The result 
of this is that ILS decisions are in- 
fluenced by the configui'ation of the 
logistic system in which the new 
equipment is to live. Are tliese sys- 
tems adequate? Is there a deeper 
integration process that suggests 
more hannony and coherence between 
the elements of the system — ^prior to 
consideration of hardware decisions? 
These questions fonn the framework 
for this article. 


For orientation purposes, answei's 
to the posed questions are views ex- 
pressed by Marine Corps logisticians. 
This, in turn, demands an apprecia- 
tion of how a marine sees the process 
of logistic support from the national 
level. These views, observations and 
conclusions are expressed herein— 
not for the express purpose of sug- 
gesting that they be adopted, but 
rather to convince others that there 
very well may bo an area of con- 
siderable potential for exploration, 

G-4 Tasks in the Marine Corps 

The Chief of each of the Military 
Seiwices is responsible for the total 
logistic capability of his organization 






to carry out whatever mission may 
be assigTied in the national interest* 
The role of the Assistant Chief of 
Staff, G-4, the lo^^i sties olTicer of the 
Marine Corps, is that of the tem- 
porary custodian or trustee of the 
following tasks: 

® To assure that the individuals, 
tiie units in the operating forces, the 
divisions, the aircraft wings, the 
com!) at support units, all obtain what 
they need, 

o To propose and secure adoption 
of, in an evolutionary approach, that 
organization required to support; 
these units, including the optimum 
maintenance and supply systems. 

• To translate operational require- 
ments into those directives and ac- 
tions required to support the technical 
side of the research and development 
effort 

• To collect, assimilate and corre- 
late infomnatioii required to justify 
the resources needed for tlie procure- 
ment of equipment, and the funds 
required to operate and maintain the 
operating units. 

o To audit the system in order to 
determine performance, anticipate 
problems, and seek solutions to deO- 
cienclesj whether they be managerial, 
technical, or other, 

The Assistant Chief of Staff, G-4, 
ss the advocate in Washington, D,C., 
for tlie consumer (the man in the 
field), has as his basic tools to accom- 
plish the foregoing functions those of 
a manager in the moat general sense: 
motivation of people, stimulation of 
ideas, keeping lines of communica- 
tion open. In trying to keep the logis- 
tic organization of the Marine Coiqis 
oiled and operating, he must insure 
that resources are allocated in those 
areas where analysis indicates there 
will be a payoff in support capability. 

All logisticians in the Military Serv- 
ices are cognizant of the need to field 
supportable weapons and to plan for 
their continued uninterrupted support, 
so as to insure a high level of opera- 
tional readiness. There appears to be 
an incipient problem, however, in 
placing such precisely designed and 
supported weapons in service. De- 
scriptors to identify the problem are 
clifncult to devise. Perhaps the best 
representation of the impediment is 
to describe the process as one of 
placing weapons and equipments that 
IndivUhially have a highly disciplined 
support package into what appears 


to be an undisciplined logistic sup- 
port system. As an explanation of 
this; the IIjS process is a higdily dis- 
ciplined methodology for getting 
hardware into use and for keeping 
it useful for its life cycle. It is 
highly disciplined because it precisely 
charts the life cycle of an item of 
equipment, starting with concept for- 
mulation and finishing with retire- 
ment from service of the equipment, 
as well as describing the events that 
take place during sub-phases of the 
cycle. 

Many Aspects of Logistic Support 

On the other hand, the logistic sup- 
port system can be described as a 
conglomerate of organizations, per- 
sonnel, facilities and procedures nec- 
essary to provide the required logistic 
support, It includes supply, mainte- 
nance, transportation, medical and 
oilier routines, with many information 
networks — the bailing wire for keep- 
ing it together. The system is grossly 
lacking in the **harmony and co- 
herence of its elements” that is typi- 
fied by ILS, This is natural, since 
a number of co-equal activities, such 
as the business world, civilian trans- 
portation agencies, and the several 
agencies of the Defense Department, 
play significant roles in the total cy- 
cle. The logistic support system does 
not need a czar to rule it; it does 
require a capability to have a mean- 
ingful visibility of the total effort. 

It is highly essential that logisti- 
cians establish and agree on a mean- 
ingful description of what a logistic 
support system should do, It is only 
in this manner that its perfoimiance 
and effectiveness can be measured. It 
is here we begin to gain some appre- 
ciation of the vastneas, and the ap- 
parent vagueness, of logistics. Lo- 
gistics means many things to many 
people. It is procurement; It is sup- 
ply, it is maintenance, transporta- 
tion and medical; it is all of these 
things and a myriad of others. As a 
matter of fact, a complete logistic 
support system, as a system, defies 
adequate identification except when 
related to the key word, SUPPORT, 
First, it is necessary to describe 
what is to be supported, including 
the array of environmental settings in 
which some specific group or task 
force of organizations, with their 
organic weapons, is to operate. 

In describing the performance re- 


quirements of a logistic support sys- 
tem, the concepts of ILS may prove 
applicable to the software package 
(the entire logistic network needed 
by a Military Service to enable it to 
develop, produce, fight and sustain 
the equipment and weapons it is re- 
quired to support) , 

At this point, it is prudent to 
briefly review ILS, ILS is . a 
composite of elements necessary to 
assure the effective and economical 
support of a system or equipment at 
all levels of maintenance for its pro- 
grammed life cycle.” It has enabed 
logisticians to communicate with de- 
sign engineers, 

Whaf Can ILS Do for the Manager? 

ILS can provide the basis for the 
manager to tailor management plan- 
ning of specific tasks, at the appro- 
priate level of detail, for logistic 
support planning and integration, The 
looked-for end result is to insure that 
management actions integrate all sup- 
port elements in order to maximize the 
availability of equipment and opti- 
mize support costs. Why cannot this 
same methodology work for the logis- 
tic support system as it works for 
hardware? An examination of the 10 
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olemonta of s\ipport (maintainability 
pnd reliability, maintenance plannliij^» 
sxipporl and test equipment, supply 
support, Iransportalion. and handling, 
technical data, facilities, personnel 
and training, funding, and manage- 
ment data) described in ILS reveals 
that they comprise most of the com- 
mon basic elements of the total logis- 
tic sui)]mrt arrangement. ILS calls 
the support elements ‘^things to man- 
age.*’ Some of these things to man- 
age" are supply suppoi't, mainionance 
planning, personnel and training, and 
transportation. These four of the ILS 
support elements were selected here 
to illustiate the point that these ele- 
ments are all parts of a support 
package for a piece of hardware* 

Each of the Services has developed 
its own supply operation, its own 
niainlenancG organisation, its person- 
nel support system, to some extent 
its internal transpoi'tation network, all 
of which nil n peculiar requirement 
to respond to the particular Service's 
ultimate objective of supporting an 
operational demand. 

It is not expected that the logistic 
support systems of all the Seiwices 
will be configured the same way; this 
is neither feasible nor desirable. For 
instance, the Marino Corps places 
heavy emphasis on the embarkation 
process to facilitate debarkation for 
the force tul entry of a landing force 
into a hostile area ashore from its 
seaborne base. This is not "called out** 
in IIjS. However, the Marine Corps 
must consider the emharkation/de» 
barkation process and treat these 
olomenis ns part of the Mainne Corps 
logistic support system. It is obvious 
tluit industry and the other Military 
Services liave different peculiar ele- 
ments that comprise a specific routine. 
Nevertheless, ILS has identified the 
10 essential support elements which 
should ho managed in relationship 
to a hardware program. As examples, 
the "supply support element'* is man- 
aged in a supply organization; the 
"maintenance planning elemenV^ in 
a maintenance hierarchy. 

It is now the job of the Marine 
Corps how beat to design, for ex- 
ample, our amphibious supply sys- 
tem, our peculiar maiiitenance orga- 
nization. our snrciali^pd ^mbfirlmtion 

nil- 


of accompliehing the foregoing task? 
Why do we want to do this? For the 
identical reason which has been 
stressed by the disciplines of ILS ; 
to achieve a level of harmony and 
coherence between all of the elements 
of the system. Our supply scheme 
must relate to our maintenance con- 
cept; our logistic support personnel 
must be structured in organizations 
that tolerate fracturing or task orga- 
nizing to accommodate a selected 
groupment of combat units for a spe- 
cific mission. An independent develop- 
ment of a supply system, as an illus- 
tration, cannot be tolerated because 
the Marine Corps might not be will- 
ing to pay for a constraint it could 
place on tactical mobility. Because 
ILS is achieving the harmony and 
coherence of support elements, we 
should endeavor to see how ibis is 
accomplished and ascertain if the 
methodology is applicable to the logis- 
tic support system package, 

Suppori of Amphibious Warfare 

The following approach appears to 
bo the most practicable and produc- 
tive. First, there must be a descrip- 
tion of what a logistic support sys- 
tem should do. We must be able to 
identify the contribution which logis- 
tics in its totality is required to make 
in support of amphibious warfare, 
1 . 0 ,, the logistic concept. The or- 
ganization and methodology for the 
tactical application in support of an 
amphibious force deploying on an 
operation is well documented. We do 
not desire to design a logistic sup- 
port system unto itself; it must sat- 
isfy a requirement and be responsive 
to something. The "requirement** and 
the "something” in the case of the 
Mai'ine Corps is amphibious warfare. 

At the outset, however, there must 
be a description of amphibious war- 
fare. In looking at concepts of war- 
fare, amphibious warfare as far as 
the Marine Corps is concerned, we 
find many elements that vary the 
concepts. For example, there are 
modes of assault, surface or vertical, 
and combinations thereof; there are 
environmental factors, such as would 
be found in operating over open 
beaches, operating close to the sea- 
shore, or those requiring a deep pene- 
tion inland. Further, we find a 
nf postulated tasks, such as 
hold, patrol and block, 
and several others, 
et Marine Force, in 


accord with the statute, must be pre- 
pared to perform any mission which i 
the President may direct, in addition 
to the classic amphibious assault mis- 
sirn. 

Without attempting to influence 
the modes, environments and tasks of 
amphibious warfare (and our func- 
tion, logistically speaking, is not to 
influence, but to be responsive), we 
can indubitably develop from these 
assumptions a "logistic system con- 
cept.** This would be an extremely 
broad set of logistic support objec- 
tives designed to match the concepts 
of warfare. It would be similar to the 
concept formulation phase for a new 
weapon. Further, it is the same tech- 
ni<pie used in the ILS process, where- 
in the logistician talks to the design 
engineer, except here the logistician 
is utilizing that very discipline in his 
contacts with the operational com- 
mander. 

With an amphibious warfare con- 
cept paper and a companion logistic 
system concept document that is struc- 
tured on the basis of supporting a 
concept of warfare which takes on 
many images, it is, or should be, a 
relatively easy undertaking to pro- 
ceed with system developmental ac- 
tion as suggested by ILS. Tlte logis- 
tic system concept phase has already 
been equated with the concept for- 
mulation phase. A "logistic system 
specification** is acquired to define 
precisely what is required of a main- 
tonance organization, a transporta- 
tion scheme, a command and control 
system. This could be likened to the 
contract definition phase in hardware 
development procedures. 

So far, three phases in the logistic 
system development process have been 
identified, It is critically impoitaiit 
that these phases, and those that fol- 
low, be integrated; the products 
of each phase should be used to vali- 
date the actions before that stage and 
to provide direction to subsequent 
ones. Further, personnel responsible 
for one phase must be afforded the 
opportunity to participate actively 
in other phases. This is one of the 
key issues involved in ILS. 

In engineering a logistic support 
system, the next phase is the develop- 
ment portion. This is equatable to 
the noi'mal weapon development 
phase. In this realm we can establish 
exactly what is needed in the logistic 
support system and how the changes 
are to be made. The normal weapon 
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production pliase can be called the 
logistic system modification phase. 
Although this is not a tnie produc- 
tion phase, the authorized changes 
to the logistic system which are being 
effected are synonymous with pro- 
duction. The final phase in readying 
a logistic support system is its opera- 
tional feature. As we do with our 
weapons, we must maintain constant 
watch on our total system perfonn- 
ance and feed perfomiance data back 
to tlie designers and, above all, to the 
operational commanders responsible 
for execution of the warfare mission. 

Sixth Phase-Warfare Concept 
Definition 

The foregoing is a depiction in 
rather brief form of a conceptual link 
between the phases of weapon system 
design, development, and production, 
and the design of a logistic suppoH 
system. Our weapons are assured of 
the proper management during the 
development and operational stages. 
It is not at all certain that the same 
degi’ee of attention is piwided our 
support systems, 

These fonnulations applied the five 
life- cycle phases of hardware to the 
software problem. Also, it has been 
suggested that the same anaytical 
approach should be taken to solve 
the apparent disorder in logistic sys- 
tems. A sixth element can be added, 
one which precedes all others; this is 
the warfare concept definition phase. 
For clarity, a recapitulation of this 
process is inserted here. 

The logistics support system should 
be designed after an in-depth analysis 
of the warfare concept, It is only 
after tliis analysis has been made 
that siiecific logistical needs are iden- 
tified and provided. Following the 
weapon life-cycle phases we, then, 
have the following tasks to complete: 

• In lieu of concept fonnulation, 
develop a logistic system concept; this 
will he the architect's pencil sketch 
of the system, with details to be 
worked out later, 

• In lieu of contract definition, de- 
velop a logistic system specification; 
here we introduce a degree of preci- 
sion in what is required, and start to 
fill in details of performance and of 
the aims of the system. 

• Proceed with the logistic devel- 
opment phase by applying the prin- 
ciples of the weapon system develop- 
ment phase; we are now attaining 
increased precision, and are develop- 


ing specific production prints as to 
what the system is to accomplish and 
how it is to operate in accordance 
with identified procedures. 

0 Substitute the logistic system 
modification phase for equipment pro- 
duction; at this point we actually 
make changes incrementally in the 
system, as fast as personnel can be 
trained and managers conveiied to 
the new philosophy or cult, by install- 
ing a new maintenance routine, a data 
network, a modified supply system, 
etc. 

® Retain the normal equipment op- 
erational phase; however, we must 
monitor and audit the performance 
of this universe rather than the hard- 
ware. 

If this process just described is to 
gain acceptance, it must contain sig- 
nificant tangible payoffs. They appear 
to be there. For illustration purposes, 
it is difficult to conceive that a main- 
tenance concept can be designed with- 
out attendant identiftcation of what 
ilie tolerances for maintenance in any 
selected warfare mode would or should 
be. Additionally, there is the problem 
of how to identify the tradeoff that 
can he made in a supply system on 
the basis of alternative maintenance 
schemes. How can a logistic study 
program be conducted without full 
knowledge of the objective of a total 
logistic support system? Many more 
questions could be asked that caution 
against taking small bites at our 
logistic system deficiencies and against 
developing fixes which are resolving 
only minor difficulties, It all sums 
up to the requii’ement for the Ma- 
rine Corps to remain conscious of the 
in-house need to have someone re- 
sponsible for watching and scheduling 
the complete system design. 

The ultimate results of a systems 
engineering approach to our logistic 
system, regarding all of its parts re- 
lated to a common objective, should 
accomplish the very same thing that 
ILS has done for equipments. This is 
nn unusually simple objective and can 
bo pai^aphrased from the definition of 
ILS, It will "provide harmony and 
coherence” of the logistic system ele- 
ments. It will balance the need for 
change to any part of this logistic 
universe, with full consideration be- 
ing given to the effects of the change 
on other pazts of the system. Above 
all, it will consider our capability 
and capacity to change, For example, 
a new supply arrangement will not 
make a contiibution until there exists 


a demonstrated and pi'oven case that 
the new methodology is absoi*bablc. 
This refers to the ability of the per- 
sonnel who will use the system to 
undez'stand what it is and how it is 
supposed to function, from the pri- 
vate up to the general, with emphasis 
on the general. 

The process herein described ap- 
pears to offer an exploitable opportu- 
nity for logisticians to look macro- 
scop ically at what they are respon- 
sible for. We must be able to motivate 
ourselves into taking a Imoad look 
at ouz" systems and seek an objective 
discipline to our approach to change. 
There is, fortunately, a rather plain 
and unsophisticated objective, The 
logistician should identify the postu- 
lated warfare concepts to determine 
their impact on his inzle, then develop 
a series of logistic support concepts 
and plans and, lastly, identify the 
resources which are required to sup- 
poz’t the plans. 

Too much emphasia cannot be placed 
on the fact that operational command- 
ers must bo fimiishcd logistic suppoz^t 
options. With the various modes of 
warfare, wai^fare tasks and environ- 
ments incumbent on the Marino Coii>s, 
no single system is going to be op- 
timum for all. We must liiivo alterna- 
tive and redundant systems ready to 
offer. 

Something for all of us to remem- 
bei*, oven logisticians, is cxempUfied 
by an excerpt, amphibious warfare 
oriented, from the diary of General 
Sir Ian Hamilton at Gallipoli In 
April IDIC. 

... At home they are carefully 
lotting up figures — 1 know them 
— and explaining to the P,M. and 
the senior wranglers with some 
complacency that the 00,000 effec- 
tive bayonetR left me arc enough 
— ^seeing tlioy arc British — to 
overthrow the Turkish Em in re, 

So they would be if 1 had that 
number, or anything like it, for 
my line of battle, But what are 
the facts? Exactly one half of 
my "bayonets” spend the wliolo 
night carrying water, ammunition 
and supplies between the beach 
and the firing line. The other half 
of my "bayonets”, those left In 
the firing line, arc up the whole 
night armed mostly with spades 
digging desperately into the 
earth. Now and then th .itvik la n 
hell of a fight, hut th" 
dental and a relief. 

(Continued on p 
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System/Cost Effectiveness Analysis in 
the System Engineering Process 

Colonel Donald H. Heaton, USAF 


T he increasing cost and complexity 
of today's weapon systems to ful- 
fill military missions have brought 
into sharp perspective the need for a 
system discipline, capable of providing 
for total systems tradeoffs and great- 
er visibility to management through 
integration of system engineering 
requirements. A general recognition 
of this need led the Air Force Sys- 
tems Command to establish the 
Weapon System Evaluation Industi7 
Advisoiy Committee (WSEIAC) in 
1968. Summarily, the objectives of the 
WSEIAC were to review the current 
state of the art of system/cost effec- 
tiveness analysis, develop proper 
foundations for system/cost effec- 
tiveness concepts and, in general, to 
make recommendations pertinent to 
the technological needs of the disci- 
pline. The WSEIAC report has 
served as the foundation for our 
system /cost effectiveness activity 
since its publication in 1966. 

In the Air Force Systems Com- 
mand, we view system effectiveness 
analysis as an integral part of the 
system engineering process for man- 
aging the technical definition of a 
system and the technical program for 
ts design, development, test and 
svaluation. System engineering is the 
engineering planning and control 
process which insures the complete- 
ness, integrity and optimization on a 
complete system basis of the defini- 
tion products, consisting of perform- 
ance specifications for the system and 
plans for all elements of the develop- 
ment, test and evaluation program. 
Specifically system effectiveness an- 
alysis aids the evaluation process 
of system engineering to detennine 
the optimum choice among technically 
feasible alternatives from a mission 
performance point of view. Cost 
effectiveness analysis, then, is the 
companion technique for relating 
total system effectiveness to life-cycle 
cost. In essence, the combination of 
system and cost effectiveness analysis 
is the '*heart” of the system engineer- 


ing design optimization process. We 
have established this role for system/ 
cost effectiveness in a new military 
standard for System Engineering 
Management. This standard is a part 
of the DOD System Engineering 
Management Project, recently initi- 
ated by the Director of Defense 
Research and Engineering, and is 
being developed by the Air Force in a 
*^lead Service” role. 

System effectiveness is a quantita- 
tive measure of the extent to which a 
system may be expected to achieve a 
set of specific mission requirements. 
The WSEIAC suggested that eifec- 
tiveness be expressed in terms of a 
figure of merit, a measure of effec- 
tiveness in the form of a simple 
statement of mission objectives to 
which quantitative system require- 
ments can he related. Some examples 
of such figures of merit are proba- 
bility of success for a single sortie, 
ton miles/year, or number missiles on 
target per squadron per strike. 

The WSEIAC further concluded 
that system effectiveness is a func- 
tion of system avaihbiliiyt depend'- 
ability and capability. This concept is 
altogether valid. It is an excellent 
framework around which to develop 
an analysis which encompasses the 
entire problem of operational and 
support effectiveness. The analysis 
must consider all those system 
characteristics that impact these 
system attributes. 

Simply stated, capability represents 
the mission performance of the 
system in its natural and combat 
environment if all subsystems func- 
tion to then specified values. 

Availability is what the word 
implies; the state of operational 
readiness of a system when called for 
a mission. For an aeronautical 
system, for example, availability is 
obviously a function of the condition 
in which an aircraft returned from 
its last mission or whether it 
returned at all. This state depends 
largely on the reliability of its ele- 


ments and its survivability in tlie 
enemy environment. Given a particii' 
lar state on return, its availability 
for the next mission further depenilR 
on aircraft maintainability and tlip 
support subsystem characteristics, 
such as the supply and placomenl of 
spare parts, ground support equip- 
ment and maintenance skills and, of 
course, the time before next mission 
call-up. 

Dependability, then, complotos Ibe 
picture, by contributing the likelihood 
that a system, once available, will 
perform up to its specification level, 
i,e., up to its capability, It is largely a 
function of reliability and in-flight 
maintainability, if provided. Thus, 
availability, dependability and capa* 
bility provide the framework for 
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determining the interrelated impact on 
figures of merit rf all technically 
achievable system characteristics, and 
for enabling the identification of best 
or optimum combinations, each of 
which has associated with it a set of 
life-cycle costs. 

Similarly stated, cost effectiveness 
is a measure of the value received 
feffectiveness) for resources ex- 
pended (cost). Cost effectiveness has, 
unfortunately, taken on an aura 
of economy first, military effective- 
ness last; rationalization or procras- 
tination in the initiation of needed 
new systems; and penny-wise, dollar- 
foolish decisions in general. Despite 
such hud press, cost effectiveness is 
an analytical tool, indispensable in 
today^s world of enormous defense 
costs and technically complex, inter- 
related systems. It can be misused; 
however, it need not be. 

Properly employed, system effec- 
tiveness analysis is first applied to 
identify preferred combinations of 
characteristics of the capability type, 
which will not preclude subaeciuent 
optimization on the basis of all sys- 
tem effectiveness characteristics and 
cost. The analysis next is extended to 
include the availability and depend- 
ability parameters, and life-cycle cost 
analysis is applied to identify the 
total program costs associated with 
each combination. The optimum 
combinations, obviously, must be 
identified from the results of both 
analyses. 

Poth system effectiveness and cost 
effectiveness analyses make use of 
analytical models to mathematically 
represent the system being analyzed, 
its operating characteristics, and the 
concepts of its tactical operation and 
support. These models are normally 
structured so that any parameter, or 
combination of parameters, can be 
varied to determine the relative effect 
on total system performance (effec- 
tiveness) and life-cycle cost. Gener- 
ally, these models are computerized. 
This is a necessity for complex sys- 
tems due to the largo number of 
variables and large quantity of data 
involved. 

Admittedly, system/cost effective- 
ness analysis has limitations attribu- 
table to its system effectiveness • and 
cost analysis components. Perhaps tKe 
most pervasive limitation is in our 
ability to accurately forecast the 
effort (and, therefore, the cost) 
required to achieve a set of specilled 
system characteristics in a developed 


product. A further limitation is our 
inability to link the support actions 
and costs of systems, subsystems and 
equipment in a way which will enable 
dependable extrapolations of this 
experience to set design goals for the 
support characteristics of new sys- 
tems. 

Another particularly troublesome 
limitation is in predicting the enemy 
environment (threat) consisting of 
weapons, strategy and tasks -with 
which our combat systems, and espe- 
cially our manned systems, must cope. 
In such cases the capability factor is 
far from precisely determinable, and 
yet it is vitally important since a 
second-best combat system is not a 
very effective system. These limita- 
tions result from a combination of 
shortages in data and our inability to 
construct models truly representing 
the features of a future "real world” 
which should drive design and pro- 
gram emphasis. 

However, each of these limitations 
is subject to reduction through delib- 
erate effort. One of the best ways to 
develop such an evaluation tool is by 
applying it to programs, using great 
care to attribute only such confidence 
to its answers as is warranted after 
analyses to determine program limi- 
tations in a given case. Such an 
analysis estimates the margin of 
error in the values and relationships 
involved in an application, determines 
the sensitivity of conclusions to these 
values and relationships, and deter- 
mines whether the potential errors 
can alter the conclusions reached 
from applying the process. 


Because of such limitations, 
system /cost effectiveness analysis 
should be used aa an aid to decision 
making. It should never replace judg- 
ment. It is, however, a potentially 
invaluable evaluation tool for the 
decision maker throughout the life 
cycle of a system, The analysis must 
be attuned to support the decisions 
that have to be made during the 
various phases of system development 
and production, 

Concepfual Phase 

System definition during the con- 
ceptual phase is properly devoted 
primarily to the identification of 
performance features for optimum 
system capability, such as payload, 
speed, navigational accuracy, radar 
range, etc. Correapondingly, system 
effectiveness analysis during the 
conceptual phase principally supports 
the capability optimization process, 
In determining systems capability 
parameters, system planning must 
seek to avoid precluding the later 
detemiination and achievement of 
optimum values of reliability, main- 
tainability, and otlier design perform- 
ance features which govern system 
dependability and availability. 

Also during this phase, operational 
and logistic concepts and data should 
be developed from which system 
effectiveness and life-cycle cost 
models can be constructed for subse- 
quent use in engineering development 
which encompass all three ingredients 
of total system effectiveness — availa- 
bility, dependability and capability. 
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These models should preferably be 
provided to the contractors, compet- 
ing for engineering development 
contracts, with instmctions that they 
be further developed and employed in 
determining the quantitative values 
to be proposed for development speci- 
fications, and the planning of pro- 
gram effort. 

At the very least, sufficient 
guidelines and data should be 
provided to contractors for their 
development of models to optimize 
the dependability and availability 
features and specification values to 
be included in their proposals. To do 
so requires that, during the con- 
ceptual phase, the operational concept 
for the system be developed and, in 
turn, the logistic support concept be 
derived and sufficient program plan- 
ning accomplished to provide a basis 
for the development of life-cycle cost 
estimates. The detemninatioii of film 
quantitative values of system and 
subsystem reliability and maintain- 
ability, and other measures of logistic 
supportability, plus the specifies of 
the test effort to demonstrate these 
qualities, should be left for the con- 
tract definition phase; or if a defini- 
tion phase IS not carried out, then in 
the course of early engineering 
development. 

One of the most important contri- 
butions the conceptual phase can 
make to system availability and 
dependability is to assure that total 
acquisition program costs are pro- 
jected, to include as valid estimates 
as can be developed of the effort 
necessary to define, attain and 
demonstrate availability and depend- 
ability, It is aJiJjt that in no systems 
to date, fcave system availability an2 
dependability competed technically 
with capability for' influence on 
design performance features, How- 
ever, it is entirely possible, and even 
desirable, that these qualities should 
compete technically subject, of course, 
to perfoimance, physical cost and 
schedule constraints which are 
**givens" in the optimization process 
following engineering development 


effectiveness on a complete system 
life-cycle cost basis. Correction of this 
imbalance is a major purpose of the 
Air Force efforts to include cost 
effectiveness analysis as a tool in 
system and program decision making. 
It is also one of the primax'y reasons 
for integrated logistic support as a 
planning and acquisition program 
requirement. 

Definition Phase 

One purpose of the definition 
phase is to define the system and 
acquisition effort in sufficient detail 
to support a prudent commitment by 
Government and contractors to enter 
into whatever type of contract, ic., 
development, test and evaluation, or 
development plus production, is 
contemplated. A second purpose is to 
select the competing (or sole source) 
contractors who will conduct the first 
step of hardware development, be- 
yond conceptual phase activity lead- 
ing toward an operational system. 
Ideally, contractors will be pro- 
vided system and life-cycle cost 
models, representing the mission or 
mission mix and relating system 
performance and physical character- 
istics to figures of merit for the 
system, As stated before, system 
constx'aints will be of the capability 
type, Availability and dependability, 
and some capability parameters, will 
be dependent variables to be opti- 
mized by contractors using the models 
they were provided to the extent they 
are useful. Contractors will expand 
the models to represent their pro- 
posed system designs. The models and 
the system specification which they 
receive with the request for proposal 
will be baselined, i.c., subjected to 
configuration control by the Govern- 
ment, However, any time in the 
course of further definition and 
allocation of performance require- 
ments below the system level a 
contractor determines that either the 
model or specification does not truly 
reflect announced govemment pro- 
gram goals, he is urged to propose a 
ith suitable justification. If 
lal is accepted, the change 
plied to all competing 

' proposals will contain 
Lcation values for all 
dependability and capa- 
neters for which values 
ovided in the request for 
lese values should be the 


products of life-cycle cost effective, 
ness optimization of alternative 
values arrived at through application 
of a system engineering process 
which satisfies the MIL-Standard 
(now a draft) on System Engineer, 
ing Management, 

Decisions among open capability 
alternatives require finer distinction 
than those made in the conceptual 
phase. In fact in some caseg, 
especially for manned, multiple, 
mission combat systems, the "model 
gap” I'eferred to herein will not 
provide a completely reliable analyt- 
ical basis for validating the system 
performance and physical require, 
ments decided on in the conceptual 
phase. The modeling deficiency, in 
such cases, will be in relating system 
performance parameters to figures of 
merit, so that the figures of merit are 
sufficiently sensitive to vainations in 
the parameters to be of particular 
value in source selection or in the 
application of performance incen- 
tives, Even when this relationship 
between system figures of merit and 
system performance is of questionable 
utility in validating such volueg, 
models for the allocation of these 
values to subsystems and components 
are within the state of the art. As we 
shall see, such "parameter depend- 
ency relationships” arc useful In 
determining the seriousness of techni- 
cal deficiencies which occur in the 
course of the program, 

We are usually better off in the 
optimization of availability and 
dependability parameters than of 
capability parameters. For one thing, 
increased reliability and maintain- 
ability will always enhance system 
effectiveness, until the technical 
measures required to achieve the 
increased levels begin adversely to 
impact system capability, (As stated 
previously, I know of no case whore 
this has happened, but it could,) Tlic 
same is not true, however, for cost 
effectiveness, Cost tradeoffs mxist be 
made between higher development 
and unit production costs on otic 
hand, and operational phase logistic 
support savings on the other. This 
situation is quite amenable to cost 
effectiveness analysis. 

In this phase of system develops 
ment, the contractors can be expected 
willingly to use cost effectiveness 
techniques since they represent not 
only an overall effectiveness require 
ment, but the government's desire for 
increasing performance while reduc- 
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ingr cost. This is strongly reinforced 
by the fact that the contractors ai’e 
nonnally in a competitive environ- 
ment, 

AcquisiHon Phase 

Ideally, all elements of the system 
would be described in terms of per- 
foimiance specifications during the 
conceptual and definition phase, i.e*, 
before the development contracts are 
awarded and, in Air Force parlance, 
the acquisition phase begins. If this 
were practical, our development con- 
tracts would represent a complete 
meeting of the minds between 
Government and contractors on the 
performance and key physical char- 
acteristics of all of the products to he 
developed, 

It is, unfortunately, not practical to 
define these ^klesign-to^* and ^^test-to” 
operations for all elements of the 
system before development is begun 
due to the sequential nature of the 
process. For example, the require- 
ments for ground equipment and 
training programs depend upon the 
details of the solution to the design 
problem presented by prime equip- 
ment pertomance specifications, and 
these solutions are products of the 
development program. Therefore, the 
new system engineering management 
standard requires that system and 
cost effectiveness analysis be em- 
ployed to aid in the optimization of 
the system design requirements and 
program planning which, of course, 
goes on during acquisition. The use of 
system and cost effectiveness analysis 
is not only required by the new 
standard to complete the optimization 
of the system as initially defined; it 
is also to be employed in the planning 
and selection of the engineering and 
technical program changes which are 
proposed during the course of the 
Bcqulsltloii program. These are the 
types of changes required to overcome 
or work around technical problems or 
funding limitations, to adjust to 
changes in the military problem, to 
turn new technological possibilities to 
advantage in terms of increased 
mission effectiveness, or to accom- 
plish net reductions in life-cycle cost. 

Finally, during acquisition, one of 
the byproducts of system and cost 
effectiveness analysis enhances the 
fidelity and timeliness of Technical 
Performance Measurement (TPM) , 
TPM is a new set of words to describe 
an element indispensable to engineer- 


ing and program management- The 
System Engineering Management 
Standard merely sets a standard of 
contractor perfoi-mance of this ele- 
ment of engineering management. 
TPM is nothing more than the design 
assessment function carried out 
through test and engineering analysis. 
TPM does not include the identifica- 
tion of the possible cures and the 
choice among them — the use of cost 
effectiveness analysis to help in this 
optimization process described in the 
preceding paragraph. In TPM, it is 
the existence of the parameter de- 
pendency relationships during the in- 
itial definition of systems require- 
ments which comes in handy. The 
System Engineering Management 
Standard requires that contractors 
know at all times when a technical 
variance is occurring at all levels of 
design that will impact contractually 
specified requiremefnts. Parameter 
dependency relationship enables a 
quantitative impact by such anomal- 
ies, on system level performance pa- 
rameters and on system figures of 
merit, to be quickly and accui'alely 
detei*mined. 

Two other important facets of tlie 
application of cost effectiveness anal- 
ysis during acquisition called for in 
the System Engineering Management 
Standard must be understood. One 
is the statement that this optimiza- 
tion tool should bo used only to the 
extent it can ''cost effectively” con- 
tribute to a particular decision. 
Simple decisions should not employ 
unnecessarily complicated or sophisti- 
cated evaluation methods. We do not 
want to create a supercult in system 
engineering management or in Its cost 
effectiveness ingredient. Howcvei', the 
existence and probable implementa- 
tion of comprehensive computGrized 
system effectiveness and life- cycle 
cost models can forestall the costly 
sub-optimization which often results 
from too shallow an analysis or 
''horse back guesses.” 

Tho second point has to do with 
the fact that the powerful incentive 
of competition is lost when acquisition 
contracts are awarded. During the 
competitive source selection phase, as 
discussed before, contractors aro mo- 
tivated to outdo themselves to give us 
what we want, and one eloquent way 
of doing this is through effectiveness 
and cost models, However, with the 
advent of the acquisition phase, the 
scene changes. Now contractors are 
motivated to minimize their risks and 


maximize profits under their con- 
tracts. Contractors will develop profit 
models and use them in the decisions 
which are within their prerogatives. 
It is entirely possible that a profit 
model will identify a decision which 
is "optimum” for a profit point of 
view, but which is in conflict with 
government interests as indicated by 
the use of system effectiveness and 
the life-cycle cost analysis. The Sys- 
tem Engineering Management Stand- 
ard recognizes this real-world possi- 
bility, and requires the contractor to 
advise the Government of any such 
conflicts which occur between con- 
tractor interests under the contract 
and goveniment interests as revealed 
by system and cost effectiveness 
analysis. This will afford the pro- 
curing agency an opportunity to re- 
assess its requirements and possibly 
pre-empt the contractor's decision. 
Obviously, when the procuring agency 
chooses this option, it must be pre- 
pai’ed to accept whatever reduction 
in contractor responsibility follows 
as a consequence under the terms of 
the contract. Certainly, it is in the 
best interest of the Government to 
have this flexibility. 

Operational Phase 

Historically, we have always been 
faced with decisions relative to new 
or revised system usages (missions) 
and hardware modifications after the 
system becomes operational. For this 
reason, systcm/cost effectiveness an- 
alysis should be continued and models 
maintained into the operational phase. 
They will be most useful in making 
these decisions. 

In summaiy, system/cost effective- 
ness analysis is considered to be a 
discipline with a real future. Its selec- 
tive application to new programs is 
justifiable by its potential for improv- 
ing the validity of program decisions 
and the efficiency of our decision- 
making process, plus the fact that 
only through application can we as- 
sess and overcome its limitations as 
an instrument to assist in rational 
decision making. Yes, we have prob- 
lems, not the least of which is the 
acceptance of the discipline by some 
of our engineers and managers, and 
the shortage of qualified personnel to 
support the analytical process. We 
are devoting a growing portion of 
our resources to overcome such prob- 
lems and, in time, I am convinced we 
will have them resolved, 
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MIL-STD-785A 


Revised Standard Establishes 
Requirements for Reliability 


E arly in the 1960 decade, the need 
for mission responsive military 
systems and equipment bmught about 
the development of Defense Depart- 
ment policy that would assure the 
development and production of reliable 
weapon systems. 

Following the issuance of BOD 
policy, the Military Departments in- 
itiated pi'ocurements, including nu- 
merical reliability requirements and 
provisions for demonstrating attain- 
ment of the reliability. This required 
the preparation and submission by 
industry of proposed reliability pro- 
gram plans when responding to Re- 
quests for Proposals, To avoid the sub- 
mission of individual creativity in the 
reliability programs received from 
each bidder, DOD appointed a depart- 
mental task group to develop a mili- 
taiy standard for guidance in the 
preparation of reliability program 
plans. The DOD task gi'oup developed 
and obtained major military com- 
mands’ approvals of MIlz-STD-TSS, 
"Requirements for Reliability Pro- 
gram ( for Systems and Equipment).^’ 
Industry association comments were 
also solicited and considered in the 
preparation of the final version of 
the standard, and MILr-STD-785 be- 
came effective on June 30, 19G5, 

The application of this embryonic 
standard by industry was met with 
mixed emotions. This prompted the 
re-establishment of the DOD task 
group for development of a revision 
to the existing standard that would 
be favorably accepted by industry. 
Initially, the task group explored 
areas of weakness and controversy in 
MIL-STD-786. Preparation of a pro- 
posed draft revision resulted that 
was circulated to all major commands 
of the Military Departments for com- 
ment and/or approval, After review 
of the major command comments, a 
new draft of the revision was pre- 
pared. 

On Oct. 10, 1968, the draft revision 
was submitted to the Electronic 
Industries Association (EIA) and the 
Aerospace Industries Association 
(AIA) for review and comment. EIA 
and AIA comments were received 


by mid-December 1968, The final 
draft of MIL-STD-785A has been ap- 
proved by the Office of the Director 
of Defense Research and Engineering, 
and is now available from the Naval 
Publications and Forms Center, 
Philadelphia. 

Provisions of the Standard 

Major points of interest to those 
affected by the provisions of MIL- 
STD-786A are: 

The standard is applicable to all 
DOD procurements. In addition, it 
shall be utilized on government in- 
house development and production of 
systems and equipment. 

9 Each contractor is required to 
establish and maintain an effective 
reliability program to permit the most 
economical achievement of ovei'all 
program objectives. The program 
shall assure reliability involvement 
throughout all aspects of the design, 
development and production to meet 
the contractual reliability require- 
ments. 

• Mission responsive reliability re- 
ouirements and objectives of the sys- 
tem /equipment shall be specified con- 
tractually. Quantitative hardware re- 
liability requix*ements for all major 
subsystems and equipments shall be 
included in appropriate sections of 
the system and end item specifications, 

• Achievements of minimum ac- 
ceptable hardware reliability require- 
ments shall be demonstrated by means 
of tests and analyses as required by 
the contract, 

o The reliability progi-am shall be 
coordinated with other interfacing ef- 
foi-ts, such as maintainability, human 
resources, safety, quality assurance, 
standardization, systems engineering, 
configuration management, and inte- 
grated logistic support, to assure an 
integi'ated and effective contractual 
effort. 

• The reliability program plan 
shall stipulate methods for assuring 
that the subcontractor’s and supplier’s 
reliability efforts are consistent with 
overall system I'equirements, Pro- 
visions are made for source selection 
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of subcontractors and suppliers, ami 
surveillance of their reliability activ- 
ities. 

® A reliability analysis of the sys- 
tem/equipment shall be initiated at 
the start of the contractual effort. 
This analysis should be an integral 
part of the overall system/equipment 
analysis which is conducted to ob- 
tain a balance between effectiveness, 
schedule and total resources. The 
standard contains a suggested ap- 
proach for conduct of the reliability 
analysis. 

9 Paii:s which are described in mil- 
itary specifications, having established 
quaniative reliability requirenienta 
(failure rate levels), shall be used 
whenever possible. Paii:s application 
criteria shall he established to control 
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selection of parts. The best available 
estimate of a reliability index, under 
the applicable stress levels, shall be 
assigned to each part, component, or 
subassembly. Available data and cen- 
tral information facilities shall be 
utilized to avoid needless duplication 
of testing, 

• A failure mode and effect analy- 
sis shall be perfoiTned to identify po- 
tential system weaknesses. Each po- 
tential failure shall be evaluated to 
determine its effect on mission ac- 
complishment and ranked as to its 
criticality. Mission critical failures 
shall be fuHher investigated as to 
failure mode to determine design im- 
piH>vements required for elimination 
of failure causes or reduction of risks 
to acceptable levels. 

« Reliability critical items are 
those items, the failure of which 
significantly affect the ability of the 
prime item or system to perform its 
overall function. The contractor shall 
establish a program for identifica- 
tion, control, and special handling of 
critical parts, components, subsys- 
tems, or other items from design 
through final acceptance. 

• Reliability design reviews shall 
he conducted at appropriate stages of 
development and pixiduction to evalu- 
ate achievement of the reliability re- 
quirements. 

• An integrated tost and demon- 
stration plan shall be prepared and 
submitted for approval by the pro- 
curing agency. The test plans con- 
tained In MIL-STD~781, when ap- 
plicable, shall be applied, The test 
program shall be integrated with 
other system/management tests to 
avoid costly duplicate testing, 

• Functional environmental testing 
shall he conducted during design and 
development phases to estimate 
achieved reliability and to provide 
feedback of data as a basis for mak- 
ing reliability improvements, 

• The contractor must have and 
shall require subcontractors also to 
have a closed loop system for collect- 
ing and analyzing all failures that 
occur during in-plant tests, and 
those that occur at installation or 
test sites prior to turnover to the 
procuring agency. The failure report- 
ing system shall be compatible with 
the procuring activity data collection 
system so that as the system nears 
the operational inventory phase, 
transition to in-service failure report- 
ing can be accomplished with min- 


imum disturbance and maximum con- 
tinuity of effort. 

o For reprocurcnients of systems/ 
equipments, the procuring agency 
shall specify the minimum acceptable 
reliability requirements and appropri- 
ate demonstration requirement, and 
indicate those reliability program 
elements of MIL-STE^-VSbA appli- 
cable to the specific procurements. 

Actions by Military Services 

Air Force reliability policy is con- 
tained in Air Force Regulation 80-5, 
"Reliability and Maintainability Pro- 
grams for Systems, Subsystems, 
Equipment and Munitions," which has 
been revised to incorporate provisions 
for applving the requirements of 
MrL-STD-785A. The Air Force Sys- 
tems Command (AFSC) is responsible 
for determining the scope of reliability 
and maintainability programs neces- 
sary to achieve system equipment re- 
quirements. AFSC must specify the 
program elements from MIL- STD- 
78 5 and MTIj-STD~ 470 that the con- 
tractor must include in his program 
plans or response to the Request for 
Proposal. 

The Navy policy for reliability of 
Naval material was initially estab- 
lisliod in January 1966 and is con- 
tained in SECNAV Instruction 3900.- 
36. Navy experience in reliability 
programs plana has been incorporated 
in the new MIL-STD 785A, and the 
next revision to the aforementioned 
SECNAV instruction will inc 01*11 orate 
the provisions of the new standard 
for relibility program plans. 

Within the Army, reliability pro- 
grams in accordance with provisions 
of MIIj-STD 785 are required in all 
contract definition, development and 
production contracts. This policy Is 
established in Army Regulation 706- 
50, "Ai*my Materiel Reliability and 
Maintainability," and is administered 
by all Army materiel development 
agencies. No change in this policy is 
anticipated as a i*esult of MIL-STD- 
786A superseding MIL-STD-785, 

Industry's Role 

Industry must gear its management 
operations in order to comply with the 
guidance contained in MIL-STD- 
786 A, Care must be exercised in the 
preparation of the reliability program 
plan to assure that the plan contains 
all information to make it responsive. 
Failure to do so could result in the 


rejection of a contractor's response 
to a Request for Proposal. 

Contractors who have need for per- 
tinent documents, published by the 
Military Services, should submit their 
request through their cognizant DOD 
contracting agency. MIL-STD-78BA 
can be obtained from the Naval Pub- 
lications and Forms Center (formerly 
Naval Supply Depot), 5801 Tabor 
Ave., Philadelphia, Pa. 19120. 

Army Expands 
R&D Role of 
Corps of Engineers 

Research and development author- 
ity and responsibilities of the U.S. 
Army Corps of Engineers have been 
expanded and stated more precisely 
by a new Army Chief of Staff Mem- 
orandum, 

Under the general staff supervision 
of the Chief of Research and Devel- 
opment, the Chief of Engineers is 
charged by the Chief of Staff Mem- 
orandum with the following missions: 
• Accomplishing research, develop- 
ment, test and evaluation (RDT&E) 
projects, including basic and ap- 
plied research required for the engi- 
neer mission as assigned, and provid- 
ing research and development support 
to the Army, Air Force, National 
Aeronautics and Space Administra- 
tion, and other government agencies 
as required. 

• Establishing requirements and 
performing research and development 
necessary to provide new construction 
design criteria, construction tech- 
niques, construction material, and 
facilities maintenance for the Army, 
Air Force, and other government 
agencies as required. 

• Technical supervision of research 
and development of engineer tech- 
niques and equipment required for 
combat and combat service support. 

The memorandum also prescribes 
all other aspects of the mission of the 
Corps of Engineers. Included are the 
Civil Works Program (now funded 
at about $1,3 billion annually), all 
military construction, the Army In- 
stallation Master Planning Program, 
Army Real Estate Services, support 
to the Assistant Chief of Staff for In- 
telligence pertaining to mapping and 
geodetic activities, and responsibili- 
ties under the supervision of the As- 
sistant Chief of Staff for Force De- 
velopment, Deputy Chief of Staff for 
Military Operations, and Deputy 
Chief of Staff for Personnel, 
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FROM THE SPEAKERS ROSTRUM 



Defense Management Challenges— 
Deputy Secretary Packard Comments 


Address by Hon. David Packard^ 
Dep, Secret ary of DefensCt before the 
Aerospace Indtistries Asaociationf Wil- 
liamsburg, Va., May 1969. 

I nm pleased to be here this eve- 
ning. I have been at the Pentagon long 
enough now to learn about some of 
the problems — at least I have learned 
that there are some problems. 

The Defense Department presents 
one of the most demanding manage- 
ment challenges in the world. Con- 
tinued improvement in this manage- 
ment will be one of the primary 
objectives of this Administration, 

We can identify three different 
types of problems facing DOD, The 
first problem is to determine the 
tasks that are to be performed by 
DOD. The second problem is to deter- 
mine the forces that are required to 
accomplish these tasks. The third is 
to procure and operate those forces 
in the most efficient manner. 

Determining DOD Tasks 

The first of these problems, defining 
DOD tasks, is the subject of an ex- 
tensive study for the National Secu- 
rity Council. 

There are two questions of great 
importance involved here: 

• Do we have the military force 
structure adequate to support U.S. 
commitments around the world? 

• What military budget level will 
the people of the United States sup- 
port over the next few years? 

Both of these questions depend on 
the turn of many events, both inter- 
national and domestic. 

We In the Defense Department have 
been working on this problem over 
the past few months. We touched on 
it in our budgetary reviews. We are 
participating in the inter-agency 
study for the National Security Coun- 
cil (NSC) which will permit NSC to 
make a decision on the military tasks 


that must be performed to support 
U.S, interests in the world. This 
study must recognize the cost of var- 
ious tasks that might be performed, 
and I believe must also recognize that 
this country’s post-Vietnam military 
budget must withstand the most 
searching and critical analysis. 

This does not trouble me too much 
because I am aura we can get more 
defense for our dollar. 

And we ai*e working on this problem 
within the DOD with the hope that 
we can develop better procedures on 
which to build our budgets for the 
future. 

This work has resulted in better 
communication between the Services 
and the Office of the Secretary of 
Defense, though I would hasten to 
add that conflict has not been elim- 
inated — if it ever will be, 

A major factor will, of course, be 
the level of the force structure. Bar- 
ring another international involve- 
ment by the United States somewhere 
else in the world, the force structure 
can come down after Vietnam. These 
studies by the National Security 
Council will be the major influence in 
determining the post- Vietnam force 
level. 

The studies will determine the num- 
ber of men and women wo will have in 
uniform, and something about what 
kinds of military situations wc should 
be prepared to handle. 

Determination of 
Force Structure 

The second major problem faced 
by DOD is the determination of forces 
necessary to meet the national 
objectives. 

This problem is not new, as many 
of you know. Secretary Forres tal 
had the problem back in 1948. He 
suggested a two-stage approach, 

The first stage was to have the 
Joint Chiefs prepare their force 



structure plan — what they bt.1’ 
to be necessary to properly carry 
their military missions. 

The second stage was to cyrU ♦ 
plan back through with bud^^^i 
constraints and achieve an agr 
upon plan for which an accept ■ 
budget could be prepared. This 
have been a logical approach— i 
rational than just giving each 
a budget limit and leaving the d< tu 
for the Services to work out. 

Apparently little progress was nr ' 
toward achieving agreed upon f 
levels and force structures ovt^r * 
next few years. 

Mr. McNamara moved in wirf* . 
new approach which seemed to Y . 
great hope. The plan in simple i 
was to select the forces for 
various military missions by applv 
systems analysis and cost effechv-i’ 
principles. 

We believe that the point of 
ture in determining force strut r *' 
must be the defense tasks defined ' ■ 
the National Security Council. Tr » 
tasks then provide the basis for f, " ' 
development. In this development, 
are encouraging the Services to a; ‘ 
system analysis and cost ' 

procedures themselves, And we u ’ 
encouraging our people in the OflfiCf 
the Secretary of Defense to res' 
that all problems are not solved Vf 
analytical procedures alone, 
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We expect this approach to result 
in considerable progress toward a 
rational selection and evaluation of 
military force levels and weapon 
systems. 

Let us take a few minutes to re- 
view where I believe we will be going 
in some of the important areas which 
affect you people here tonight. 

As a first example, the multiple 
independent reentry vehicle (MIRV) 
program raises two issues. One is 
assuring reliability before production 
and deployment. The other has to do 
with arms limitation talks. 

We believe we should look very 
closely at the probable need for a 
replacement for the B-52 fleet in the 
next few years, Work is now under- 
way to define the program, and we 
expect to move ahead in an orderly 
way. 

The Safeguard program, which I 
am confident Congress will approve, 
will be for the two sites at Malmstrom 
and Grand Forks. It will require 
nearly four years to build and install 
these two systems, and we have sched- 
uled over a year of testing and system 
shake-down. 

Further expansion or contraction 
of the system will depend on decisions 
in the future related to how the Rus- 
sians and the Chinese move on their 
strategic forces, 

The level and character of our 
tactical air program will continue to 
be in a period of uncertainty. The 
level will be influenced primarily by 
such decisions as the National Secu- 
rity Council makes on U.S. involve- 
mentj world-wide. The character will 
be determined by further discussions 
relating to land-based versus sea- 
based forces, It will be influenced by 
further discussions relating to air 
superiority, interdiction and close 
support, I do not expect all parties 
to come to a happy agreement on 
these matters, but I predict they 
will be Influenced heavily by budg- 
etary restraints. 

There is no doubt that shipbuilding 
will be a major program over the 
next five years, but I do not consider 
that the level of attack carriers, anti- 
submarine warfare carriers, nor the 
related equipment is yet determined. 

There are many other areas which 
will be under close scrutiny. As a 
result^ I believe it is safe to say the 
whole military hardware field is likely 
to be fraught with more difficulty over 
the next few years. 


Management of Development 
and Production 

The third problem in the manage- 
ment of DOP is to procure and oper- 
ate defense resources in the most 
efficient manner possible, This brings 
me to some observations about major 
weapon systems. I have reached the 
firm conclusion that we are designing 
and building weapons that are too 
complex and, therefore, too costly. 
We further compound the problem by 
trying to produce hardware before it 
is fully developed. 

This means that we are going to 
take a very hard look at whether we 
need all this gadgetry when we go into 
a new development, A computerized 
fire control may increase the accuracy 
of tank gunnery, but so far it does not 
give evidence of Increasing the reli- 
ability of gunnery, A tank with its 
gun out of order is no tank at all. 

There will, of course, he cases where 
a complex device can be very Im- 
portant. There is considerable evidence 
that many — in fact, I can almost 
include most complex weapons — are 
put into production before they are 
fully developed, We probably cannot 
go to a ^‘prototype for evorything^^ 
route, but we can do a much better 
job in relating production and devel- 
opment. 

What does this all mean in specific 
things that might be done? We do 
not, at this time, have plans worked 
out as to exactly how to attack these 
problems. There are some things I can 
say however. 

We expect to have all future con- 
tracts for weapon systems include 
realistic achievement milestones which 
must be met before production is 
started, We need and will welcome 
your cooperation in developing work- 
able procedures toward that end. 

The Services will have to accept 
production schedules which are not 
tied to specific dates, but can expect 
rigid time schedules once production 
is authorized. 

A related question is costing. I 
know you have been wrestling with 
this problem for some time, and I have 
only one thing to say on this subject 
now. You have to eliminate this busi- 
ness of buying in. Neither the De- 
fense Department nor the Congress 
will continue to tolerate large cost 
overruns which relate to unrealistic 
pricing at the time of award, or to 
inadequate management of the job 
during the contract* 


In simple terms, you will find it 
much more difficult for ua to consider 
upward price revisions — and you 
should plan your affairs accordingly. 

The Defense Department needs the 
help and support of the members of 
this audience. We will, as I have 
said, examine our requirements for 
new equipment more carefully. We 
are certain to have the continuing 
constraint of budgetary pressures on 
these requirementa. We simply have 
to find ways to buy more defense for 
our taxpayer's dollar. We need your 
help, We need your help in building 
equipment with higher standards of 
reliability. We need your help in im- 
proving the development and produc- 
tion efficiency on military hardware. 
We need significant improvement in 
the accuracy of cost estimates, and in 
achieving better performance against 
cost targets. These are goals which 
are well within the capability of the 
aerospace industry. I hope you will 
agree with me that we should not and 
cannot settle for less, 

Fleet Ships 
To Use New Fuel 

The Navy is shifting to a new fuel 
to replace the Navy Special Fuel Oil 
(NSFO) for ship propulsion. 

An all-distillate marine diesel type 
of fuel will take the place of NSFO 
on a time-phased basis, allowing the 
industry to adjust to the new require- 
ments, The Navy could start using 
the new fuel as early as March 1970, 
reaching a peak of an estimated 46 
million barrels a year by February 
1972. 

Although the new fuel will cost 
about $48 million more per year, 
operating costs will be reduced due 
to decreased maintenance, Total 
savings are expected to be millions of 
dollars per year when the new fuel 
is fully in use. 

The use of the all- distillate fuel 
will greatly reduce shipboard boiler 
repairs and maintenance, resulting 
in improved ship readiness. 

Before the Fleet can use the new 
fuel, however, shipboard fuel pumps 
and related equipment will have to be 
modified or replaced to handle the 
lower density of the fuel. 

The Interim specification for the 
new fuel, MIL^F24374 (Ships), is 
available from Navy Publication and 
Forms Center, NPSC-103, 5801 

Tabor Ave., Phlladelphiai Pa. 19120. 
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Secretary off Defense Laird Urges 
Continued Cost Reduction Effort 



lEdiior^a note: The following letter 
doled 10, 1969, forworded bg Secre- 
tary of Defense Kelvin R, Laird to 
the active participants in the Defense 
Contractor Coat Reduction Program, 
ia reprinted in the Bulletin as a matter 
of interest to oiir readers.} 

my seventeen years of Defense 
service here in Washington, there 
has never been a period when the 
socio-economic need of our Nation 
focused such critical attention on De- 
fense expenditures. That attention is 
deserved, for no department of our 
Government faces a more impressive 
management challenge, 

‘These times impose a special re- 
sponsibility on everyone entrusted 
with the disposition of Defense funds 
— Government employees and Defense 
contractors alike. It is an unusual 
responsibility because the dimensions 
of the job to bo done demand more 
from our talents than reasonable pru- 
dence and average success. 

^*We are continuously being asked 
to manage better, We are being asked 
to speed up innovation — to take new, 
major steps in our quest for more 
eificient, less costly ways to keep our 
defenses unassailable, 

‘This Department is moving quickly 
to meet the test. Since January, we 
have — 

• established a Joint Logistic 
Eeview Board, consisting of 


high-ranking military officials, 
to review world-wide logistics 
support to combat forces during 
the Vietnam era, to identify 
strengths and weaknesses and 
make appropriate recommenda- 
tions for improvement. 

® instituted a Logistics Perform- 
ance Measurement and Evalu- 
ation System for setting goals, 
measuring progress, and ana- 
lyzing results in key logistics 
programs, functions and activi- 
ties. 

• applied new emphasis to our 
in-house Cost Reduction Pro- 
gram, from which we should 
realize over $1 billion in audited 
in-house savings this current 
fiscal year. 

® set the groundwork for con- 
vening a Blue Ribbon Panel to 
review our entire Defense De- 
partment activities. 

“Actions like these will bring us 
part way toward President Nixon^s 
objectives of making “the most effec- 
tive use . , . of all the country's re- 
sources in achieving the Nation's 
goals” and accomplishing “Govern- 
mental functions , , , with the least 
possible waste.” I say “part way” 
because Defense cannot go it alone. 
We must rely heavily on industry's 
integrity and ingenuity to help us 
meet these objectives. 

“I know that your firm — as one of 
the participants in the Defense Con- 
tractor Cost Reduction Program — 
appreciates the gravity of this re- 
sponsibility and the immensity of the 
challenge. I am informed that you 
and your fellow contributors to this 
Program — through better manufac- 
turing processes, value engineering, 
closer pricing of subcontracts, and 
other techniques of progressive man- 
agement^have recorded cost benefits 
to Defense exceeding half-a-billion 
dollars in the 1st Half of PY 1969. 
To me, that kind of visible achieve- 
ment speaks louder than repeated 
assurances of shared concern. 

“It is my sincere belief that this 
Department and industry — ^working 
together — can give our Government 
the best value it has ever received in 


the Defense materiel and equipment 
it needs and can strengthen our pro- 
curement practices far beyond the 
norm of adequacy. 

“I believe these are realistic ex- 
pectations — and I know that I can 
count on your firm and on you per- 
sonally to do your best to meet them. 
Further, I would welcome any pro- 
posals for improvement that you 
might have.” 

/signed/ Melvin R, Laird 


Army Investigating 
Liquid Natural 
Gas as Turbine Fuel 

The use of liquified natural gas as 
a replacement for general purpose 
(JP) fuel for helicopter gas turbines 
is being considered by the U.S, Army, 
The Army's Combat Developments 
Command (CDC), Fort Belvoir, Va.j 
is seeking a cryogenic fuel in an 
elfort to increase aiicraft perform - 
ance, safety and maintenance stand- 
ards. 

The CDC's Combat Seivice Support 
Group, Fort Lee, Va., has been lopk- 
ing at methane as the possible re- 
placement. Tests have sho^vn that 
methane permits higher intemal com- 
bustion temperatures with resulting 
higher horsepower outputs. At 3,000 
degrees F. methane yields 305 horse- 
power per pound of fuel per second, 
while JP fuel is temperature limited 
to 2,200 degrees and 200 horsepower. 
Even higher combustion temperatures 
are possible with methane, with re- 
sulting increased horsepower’ ratings. 

To counteract the increased tem- 
peratures, methane's cryogenic prop- 
erties would allow it to be channeled 
through the aircraft to cool working 
parts, Used to cool the turbines ex- 
haust, this would, in turn, decrease 
the aircraft's infrared “signature." 

CDC sees other advantages to such 
cryogenic fuels. Methane's low vapo^ 
ization temperature would eliminate 
fuel-drench^ accident scenes. It is 
non-toxic, inexpensive and as plenti- 
ful as petroleum, A “clean” fuel, 
methane produces little carbon and 
sulpher to clog engine parts and 
pollute the air. 

Present shipping and storing facili- 
ties for JP fuel would have to he 
changed for methane, and a double- 
walled, lightweight fuel tank for air- 
craft would be required before any 
changeover. 
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DEPARTMENT OF DEFENSE 

Hen 11 is James Doolin has been sworn 
in as Dep. Asst Secretary of Defense 
(International Security Affairs) for 
East Asia and Pacific Affairs. He 
succeeds Richard A. Steadman, who 
has entered private business. 

Rr. Roland F. Herbst, formerly of 
the University of Californians Law- 
rence Radiation Laboratory, is now 
Dep. Dir. {Strategic and Space Sys- 
tems), Office of Dir. of Defense Re- 
search and Engineering. He succeeds 
Dn Lloyd R, Wilson, who has entered 
private business. 

Brig. Gen. Arthur E. Exon, USAP, 
Commander, Defense Conti*act Admin- 
istration Services Region, Los Ange- 
les, Calif., hna retired. 

The Defense Contracts Administra- 
tion Services District, Indianapolis, at 
Fort Benjamin Harrison, Ind., has a 
new Commander, Col. Robert W. Allen, 
USA. 

Col. James B, Myers, USAF, has 
been named Chief, Special Projects 
Division, Defense Atomic Support 
Agency, Arlington, Va. 

Coi. John W, Oliver, USAF, is the 
new Chief, Satellite Communications 
Field Office, Defense Communications 
Agency, Fort Monmouth, N.J. 

Ciiidr. Calvin U. Anweiler, SC, USN, 
has been assigned as Commander, 
Twin Cities District, St. Paul, Minn,, 
of tile Defense Contract Administra- 
tion Region, St. Louis, Mo. 

DEPARTMENT OF THE ARMY 

Thaddeus R, Beal has been sworn in 
ns Under Secretary of the Army. 

MaJ. Gen. Robert E. Coffin has left 
his position as Dep, Chief of Research 
and Development. Brig. Gen. Kenneth 
F. Daw alt, former Dep. Chief Re- 
search and Development for Inter- 
national Programs, is acting Dep. 
Chief. 

Maj Gen. William C. Gribble has 
assumed command of the Army Engi- 
neer Center and Fort Belvoir, Va. 

Maj Gen. Lee B. Jones has been 
named Chief of Staff, Army Materiel 
Command, Washington, D.C, 


ABOUT PEOPLE 


The Army Corps of Engineers, 
Washington, D.C., has announced the 
following assignments: Maj. Gen. 
Frederick J. Cliirke, Dep. Chief of 
Engineers, will become Chief of Engi- 
neers on August 1. Maj. Gen. Carrol 
H. Dunn will succeed Maj. Gen. Clarke 
as Dep. Chief, Maj. Gen. Richard TI, 
Free will become Division Engineer, 
South Atlantic Division, Atlanta, Ga., 
and Brig. Gen. Daniel A, Raymond will 
become Dir, of Military Construction, 
Office of the Chief of Engineers on 
August 1. Brig. Gen. William W. 
Watkrn Jr. is now Division Engineer, 
North Central Division, Chicago, 111. 

Col. Frank B. Case has been named 
Dir, of Plans, Military Traffic Man- 
agement and Terminal Service, Bai- 
ley^s Crossroads, Va. 

Col. Richard A, lliscox has been ap- 
pointed Asst, Dir, of the Budget 
(Operations), Office of the Army 
Comptroller, replacing Brig. Gen. 
Lewis E. Mancss. 

The Army Munitions Command, 
Dover, N.J., has a new Dep, Com- 
mander, Col. Peter G. Olenchuk. 

DEPARTMENT OF THE NAVY 

RAdm. Lawrence G. Bernard Is the 
new Dir., Shore Installations Division, 
Office of the Chief of Naval Opera- 
tions, replacing RAdm. Frederick E. 
Jaimey. RAdm. Jannoy will become 
Dep. Chief of Staff, Military Assist- 
ance Logistics and Administration, 
Joint Staff of the Commander in 
Chief, Pacific. 

RAdm. Ira F. Haddock, SC, has been 
named Commander, Naval Supply 
Center, Norfolk, Va. 

RAdm. Howard S. Moore has been 
chosen as the new Commander, Pacific 
Missile Range, Point Mugu, Calif, 

Capt. Kenneth W, Cramp will be the 
new Dir,, Naval Electronics Systems 
Command, Western Division, at San 
Francisco Naval Shipyard, Vallejo, 
Calif. 

Capt. Bernard W* Frese has been 
selected to relieve Capt. Leslie R. 
Olsen as Commander, Naval Ordnance 
Station, Indian Head, Md. Capt. Les- 
lie is retiring, 


Capt. Clarence T. Froscher has been 
named Commander, Naval Air Engi- 
neering Center, Philadelphia, Pa. 

Capt. James L.F. Hennessy, SC, has 
been assigned as Dep. Commander/ 
Chief of Staff, Western Area, Military 
Traffic Management and Terminal 
Service, Oakland, Calif. 

The new West Coast Representative 
of the San Diego Technical Office, 
Deep Submergence Systems Project, 
is Capt. Walter F. Mazzone. 

Capt. Blake W. Van Leer is the new 
Commander, Chesapeake Division, 
Naval Facilities Engineering Com- 
mand, Washington, D.C. 

DEPARTMENT OF THE 
AIR FORCE 

Spencer J. Schedler has been nom- 
inated as the replacement for Thomas 
IL Nells on as Asst, Secretary of the 
Air Force (Financial Management), 

Brig. Gen. Richard M. Hoban has 
been named Vice Commander, San 
Antonio Air Materiel Area, (APLO)* 
Kelly AFB, Tex, 

The Sacramento Air Materiel Area, 
(APLC), McClellan AFB, Calif., has 
a new Vice Commander, Brig, Gen. 
Edwin L. Little. 

Brig. Gen. Gustav E. Lundquist, 
Commander, Arnold Engineering De- 
velopment Center, (AFSC), Arnold 
APS, Tenn., will retire at the end of 
July. 

Col, Brian S. Gunderson, (brig. gen. 
selectee), has been assigned Chief of 
Staff, U.S, Air Force in Europe, 

Col, Charles C. Pattillo, (brig. gen. 
selectee), has been named Vice Com- 
mander, Oklahoma City Air Materiel 
Area, (APLC), Tinker AFB, Okla, 

The Air Force Systems Command 
has chosen Col. Milton R, Buis as Dir,, 
Foreign Technology, Aeronautical 
Systems Division, Wright-Patterson 
AFB, Ohio. 

Col, Lawrence A. Fowler will be- 
come Dir., Procurement and Produc- 
tion, Manned Orbiting Laboratory, 
Space and Missile Systems Organi- 
zation, (AFSC), Los Angeles, Calif, 

Col. Ralph A. Johnson has been 
named to succeed Brig. Gen, James A. 
Bailey as Vice Commander, Warner 
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Robins Air Materiel Area, (AFLC)^ 
Robins AFB, Ga. 

Col. Ilio G, Lucas is the new Asst, 
for Engineering /Construction, Cilice 
of the Asst. Secretary of the Air 
Force (Installation and Logistics). 

Air Force Systems Command has 
named Col. Ernest F, Moore as its 
Dir, Civil Engineering:, Arnold Engi- 
neering Development Center, Arnold 
AFS, Tenn. 

Col, Clifford E. Smith has been 
assigned as Chief, Requirements Div,, 
Air Force Systems Command head- 
quarters, Andrews AFB, Md. 

Col, Elbert M. Stringer is the new 
Dii\, C~141/C-1S0 Systems Program 
OiTico, Aeronautical Systems Div,, 
(AFSC), Wright- Patterson AFB, 
Ohio. lie will also manage the B-67G 
and C-9 programs. 


Integrated Logistics 

(Continued frotn page 33} 

Today, and for the future, as Gen- 
eral Hamilton was so keenly aware, 
it is an absolute necessity that there 
bo an understanding of the require- 
ments for combat and the require- 
ments for support. Further, it is nec- 
essary that the requirements for belli 
bo balanced and comprehended for 
it is at tile end of iiic line, at the 
sharp point of the bayonet, where 
the warfare and support concepts 
focus. Because our weapons, technol- 
ogy and methodology are today so 
terribly complex, they demand the 
a])plicaUon of engineering principles 
to shape the total logistic sy stein and 
configure it to satisfy Its ultimate 
objective— WARFARE. 

Army Closing Five 
Nike Hercules Sites 

The Department of the Army has 
announced the closing of five Nike 
Ilcrciilos Aring sites in four states in 
the continental United States. It is 
expected that the closing will save the 
Army $3.6 million in FY 1970 and in 
each succeeding year, 

The sites to be closed are Mil- 
wa\ikec, Wis*, Detroit and Carlton, 
Mich., Warrington, Pa., and Felicity, 
Ohio. The sites at Milwaukee and De- 
troit are manned by active Army 
units. All units will be converted to 
other unit types. 


Military Activities 
ReciHgned To Meet 
Budget Cuts 

Secretary of Defense Melvin R. 
Laird has announced changes aimed 
at budget reductions affecting 36 mili- 
tary installations and activities in the 
United States. Among the most sig- 
nificant planned are the realignment 
of the North American Air Defense 
Command (NORAD), reorientation of 
the Army and Navy*s research and 
development establishments, and the 
consolidation of three Defense Supply 
Agency’s (DSA) Subsistence Regional 
Headquarters. 

The realignment of NORAD’s 
ground envix'onment and command 
control structure is intended to mod- 
ernize the air defense system. Key 
changes in the realignment include 
phasing out of the 4th Air Force 
Aerospace Defense Command and its 
combat center, Hamilton AFB, Calif., 
and the 3Gth NORAD Division Head- 
quarters and Direction Center, Adair 
AFS, Oregon. 

In addition, one aircraft control nnd 
warning station, five defense early 
warning stations and six radar squad- 
rons will be closed by September 19C9 
and two additional aircraft control 
and warning stations and two radar 
stations will bo closed by December 
1909, Throe of the sites will be taken 
over by the Federal Aviation Agency, 

The Army and Navy research and 
development reorientation will affect 
the Avmy^s Frankford Arsenal, Phil- 
adelphia, Pa., which will be relocated. 
The limited production capacity of the 
arsenal will be retained. Three Naval 
laboratories will be affected, including 
the Naval Weapons Center Corona 
Laboratories, Corona, Calif,, which 
will bo consolidated with the Naval 
Weapons Centei', China Lake, Calif., 
with the exception of the Fleet Missile 
Systems Analysis and Evaluation 
Group which will remain at the Coro- 
na facility. The Naval Radiological 
Defense Laboratory, San Francisco, 
Calif., will be disestablished and func- 
tions will be transferred to other Na- 
val facilities. The activities of the 
Naval Applied Science Laboratory, 
Brooklyn, N.Y., will be reduced to 
only the cun^ent navigational efforts 
by June 1970, 

DSA Subsistence Regional Head- 
quarters changes include consolida- 
tion of the Seattle, Wash., and Los 


Angeles, Calif., headquarters with the 
Alameda, Calif., facility, and consoli- 
dation of the Kansas City headquar- 
ters with those in New Orleans, La,, 
and Chicago, 111. 

Army Terminates 
Cheyenne Production 

The Department of the Army has 
terminated the production phase of 
the AH-6GA Cheyenne armed heli- 
copter program. The reason given was 
for default of the contractor, Lockheed 
Aircraft Corp. 

Simultaneously it was announced 
that Lockheed may be issued a "cure 
notice” on the research and develop- 
ment contract for the Cheyenne, noti- 
fying the company of deficiencies. 
Army officials are hopeful, however, 
that a satisfactory program to permit 
continuation of development can bo 
devised. 

The termination affected only the 
production phase of the Cheyenne 
program. 

DFSC To Use New 
Type Contracting 
for Buying Coal 

The Defense Fuel Supply Center is 
planning to change the types of con- 
tracts it uses for purchasing coal for 
military imstallations. The change will 
be from the current firm quantity con- 
tracts to requirement contracts, which 
are used where required quantities 
cannot be accurately forecast. 

The new contracts will include an 
estimated yearly total quantity needed 
by an installation, but will also give 
a maximum tonnage the supplier may 
be called on to furnish, (j-reater flex- 
ibility is expected by allowing each 
installation's ordering officer to con- 
tact the contractor for delivery sched- 
ules, benefiting the supplier through 
more accurate planning. Large quan- 
tity deliveries could be planned to take 
advantage of possible volume freight 
rates, with resulting lower costs. 

The center, a field activity of the 
Defense Supply Agency, located in 
Alexandria, Va., annually buys 
million worth of coal. The change- 
over will be made on a phased basis. 
No other change will be made in cur- 
rent purchasing methods or in con- i 
tracts for civil agency inatallationa. 
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DEFENSE PROCUREMENT 

j 1 .1 „ I . I . . . " f: y 


Contracts of $1,000,000 and over 
awarded during the month of May, 
lOGO. 


DEFENSE SUPPLY AGENCY 


1— Sinclair Oil Corp., New Yoik, N.Y, ?l,- 
378,117. Various quantities of fuel oil 
and sasolinc. Defenso Fuel Supply Centex, 
Ale^andrln, Va. DSA 6OO-'60-D’'lG78, 

2— Aluminum Compnny of America, Pitts- 
bur£:h, Pa. $12,853,034. 40,800,800 pounds 
of alum In um powder. Defense Gcncinl 
Supply Center, Richmond, Vn. DSA 400- 
6Q-C-6634, 

—Sinclair Oil Co», New York. N.Y. 82,707- 
777. Various qunnUtiea of fuel oil and 
gSBOline. Defense Fuel Supply Centex, 
Alessandria, Vn. DSA 600-69-D-1506, 

—Gulf Oil Corp,, Houston, Tex. $2,647,220. 
Various quantities of fuel oil and gasoline. 
Defense Fuel Supply Center, Alexandria, 
Va. DSA COO-QO-D-1492. 

—Alcan Mcfai Powdera, Inc., Elizabeth, N.J. 
$1,141,312. 8,5GO,000 pounds of aluminum 
powder. Defense General Supply Center, 
Richmond, Vn. DSA 400-60-0-6688. 

G— General Foods Corp., White Plains, N.Y. 
$2,020,268. 3,520,000 two-pound contain era 
of Instant rice. Dover, Del, Defense Por- 
Bonne] Support Center, Philadelphia, Pn. 
DSA 130~6€-C-M12Q, 

9-Gulf Oil Corp,, Now York, N.Y, $2,602,800. 

80,000,000 gnilona of JP-4 jet fuel, Puerto 
Rico, Defense Fuel Supply Center, Alex- 
andria, Va. DSA G00-60-D-1830. 

12— Gulf Oil Corn*, Ilouaton, Tox, $8, 781, GOO, 
10,700 gnilona premium gasoline, 3,033,- 
OlO gnilona xegulnr gnsoline, 4,4GG,100 
ga Ilona dicaci fuel, 212,100 gallons kcroHcno 
and 26,168,109 gnilona fuel oil. Defense 
Fuel Supply Center, Alexandria, Vn. DSA 
600-69-D-1248, 

14— Mobile Oil Corp., New York N.Y. $1,337,- 
BOO. 266,000 barrels of Grade DP- A diesel 
fuel for the Army, Defense Fuel Supply 
Center, Alexandria, Vn. DSA 600-G0-D- 
OB-IO POOl, 

— Cherubltieo Pottl and Co., Inc,, Atlantic 
City, N.J. $1,408,660. 76,000 men's wool 
aergo coats. Defense Poraonnol Support 
Center, Philadelphia, Pa. DSA 100-09-C- 
2819. 


IB— Towmotor Corp., Cleveland, Ohio, $1,301, 
176 220 gaaolinc-powored forklift trucks 
Defenaq General Supply Center, Riohmond 
Va. DSA 400-60-0-6747. 

—'Alpha Industries, Inc., Knoxville, Toim 
$1,370,000. 260,000 men’s cotton-nylor 

■coats with lioods. Defense PcrBonncl Sup 
pert Center. Philadelphia, Pa. DSA 100- 
69-0-2317, 

Ifl — Petilbono Mulllkcn Corp,, Washington, D.O 
$1,766,988. 220 electric foiklift trucks 

Defot^e General Supply Center, Richmond 
Va, DSA 400-G9-0-C073. 

— pamuscus Hosiery Mills, Inc«, Damascus 
^*1 ®1A72,2O0. 2,000,000 pnlis of men'i 
socks, Defense Personnel Support Center 
Philadelphia, Pa. DSA 100~60-C-2427, 

19— Putnam Mills Corp., New York, N.Y. $2, 
844,0-40. 8,673,000 yards of wind roaistani 
poplin. Marlon, N.O., Whilmoro, S.C. 
Great Falls, S.O,, and Columbus, Ga. Do 
fense Peraonnel Support Center, Phlladel 
phla, Pa. DSA 100-00-0-2426. 


, CONTRACT I/EOBNB 

0onir«o{; infomatiort is listed in 
I tha /foUowing,, sequence ( Uate^ 
, Odinnarty Value Material pr 
'Worn to he 'Berfortned— Location 
<rf.Wetk Performed (.it other than 
‘dbwpany Jplanfc), --i, guntraotinff 
Gofttraob Numheft . 


— American Oil Co., Chicago, III. $2,704,670. 
Fuel oil and gasoline. Defense Fuel Sup- 
ply Center, Alexandria, Va. DSA G0O-G9- 
D-IBIO. 

— Burlington Industries, Inc., New York, 
N.Y. $2,302,200. 8,00,000 yards of wind 
resistant poplin. Mooiewille, N.C., Che- 
raw, S.C., and Crameiton, N.C. Dofonsc 
Personnel Support Center, Philadelphia, 
Pa. DSA lOO-aO-C-2426. 

— Valley Metallurgical Processing Co., Essex, 
Conn. $2,111,740. 3,106,600 pounds of 

magnesium powder. Stockton, Onlif. De- 
fense General Supply Center, Richmond, 
Vn DSA 400-60-C-B728. 

— Hart Metals, Inc., Tnmnqua, Pa. $1,169,- 
30G. 1,098,750 pounds of ningneshim pow- 
del. Defonse General Supply Coixtov, Rich- 
mond, Vn. DSA 400-60-C-6720. 

20— American OH Co., Chicago, III. $1,766,248. 
Various quantities of fuel oil. DefoiiBo Fuel 
Supply Center, Alexandria, Vn. DSA 600- 
GO-D-1447. 

22 — Glbr alter Fabrics, Inc., Brooklyn, N.Y. 
$1,016,243, 160,860 Hnera for men's field 
coats. Brooklyn, nml Bridgeton, N.J. De- 
fense Personnel Support Center, Plilln- 
delphln. Pa. DSA 100-60-C-2489. 

23 — BIbl) Manufacturing Co„ Macon, Ga. $8,- 
408,660, 760,780 linear yards of 46-lnch 
wide nylon twill cloth, SallBbiiry, N.C„ 
Macon, Columbus and Percale, Ga. Defense 
Personnel Support Center. Philadelphia, 
Pa. DSA lOO-GO-C-2600. 

—Phipps Prodiictn Corp., Boston, Mass. $1,- 
076,007. Petrochemicals, Defonse Fuel 
Supply Center, Alexandria, Va. DSA 640- 
09-D-2161. 

27 — J.P. Stevens and Co., Iitc,, Now York, N.Y, 
$4,727,400. 1,280,108 yards of wool aerge 
cloth, Greer and Wallace, 8.C. Defense 
Personnel Support Center, Phlladelplila, 
Pa. DSA 100-C0-C-2B07. 

28 — The Defense Fuel Supply Center, Alexan- 
dria, Va., has awarded the following 68 
contracts for JP-4 and JP-6 fuel : 

Flotchcr Oil & Refining Co., Carson, 
Calif. $1,007,286. 12,500,000 gnilona. 

DSA COO-CO-D-1U72. 

Golden Eagle Refining Co„ Inc., Los 
Angeles, Calif. $6,130,864. 30,900,000 

gallons. DSA 6CIO-60-D-1078. 

Humble Oil & Refining Co., Houston, 
Tox. $12,717,187. 116,472,000 gallona. 

DSA 000-60-D-1076. 

Kern County lloflncry, Inc., Lob Angel ea, 
Onllf. $1,206,009. 8,880,000 gallons. DSA 
000-69-D-1970. 

Mobil Oil Corp., New York, N.Y. $16,- 
001,712. 162,002,250 gallons. DSA 000- 
OO-D-lOSl. 

Poworlino Oil Co„ Santa Pe Springs, 
Calif. $3,101,408. 26,000,000 gallons. DSA 
600-60-D-108S. 

Shell Oil Co., New York, N.Y. $8,808,- 
800. 88,000,000 gallons. DSA 609-69- 

D-1084. 

U.S. oil & Refining Co„ Tacoma, Wash. 
$1,108,061. 0,066,260 gnilona. DSA 000- 
60-D~1086, 

American Oil Co., Chicago, III, $8,662,- 
660. 81,627,780 gallons. DSA 600-60-D- 
1908. 

Adobe Refining Co., La Blanca, Tex. 
$1,781,320. 16,000,000 gallona. DSA COO- 
69-D-1901. 

Alabama Refining Co., Inc., Theodora, 
Ala, $7,802,600. 70,000,000 gallons, DSA 
000-60-D-1002. 

American PeCrofiita Co, of Texas, Dallna 
Tox, $8,642,037. 84,076,000 gallons, DSA 
GOO-OO-D-1004. 

Bell Oil & Gas Co., Bnrtlcsville, Okin. 
$4,606,000. 44,849.000 gnilona DSA 000- 
G0-D~2001, 

Cardinal Transports, Inc., San Antonio, 
Tox. $1,267,800. 12,000,000 gallons. DSA 
000-G9-D-2003. 

Cities Service Oil Co,, Now York, N.Y, 
$1,133,286, 11,340,000 gallons. DSA 600- 
OO-D-2006. 

Coastal States Potrochemlcnl Co., llova- 
ton, Tox. $10,017,842. 182,610,090 giillons. 
DSA 600-00-D-2007. 


Contlncntnl Oil Co„ Houston, Tox. $11,- 
162,688. 108,628,000 gallons. DSA 000- 
G9-D-2009. 

Crystal Flash Petroleum Corp., Indian- 
apolis, Ind. $1,467,076. 12,510,000 gallona. 
DSA 600-60-D-2010. 

Delta Refining C-o., Momphla, Tcnn. $4,- 
435,816. 41,000,009 gallons. DSA GOO-60- 
D-2Qn. 

Diamond Shamrock Corp., Amarillo, Tox. 

3.656.000. 32,002,000 gallons. DSA 600- 
69-D-2012. 

Edglngton Oil Co,, Long Beach, Onllf. 
$2,660(180, 20,609,000 gallons. DSA 000- 
G0-D-2O14. 

Fnmnrias Oil & Refining Co., Hobbs, 
N.M. $1,100,710. 9,000,000 gallonB. DSA 
600-69-D-2016. 

Atlantic Richfield Co„ Phlladel phla, Pn. 
$10,641,760. 106,000,000 gallons, DSA 

fl00-60-D-lD08. 

Fletcher Oil & Refining Go., Carson, 
Calif. $2,633,600. 21,009,090 gnilona DSA 
000-60-D-2017, 

Port Worth Refining Co,. Ilouato-n, Tex. 
$6,008,603. 46,009,000 gallons. DSA 000- 
GO-D-2018. 

Getty on Co., Now York, N.Y, $0,440.- 
740. 60,278,009 gallouB. DSA 900-60-0- 
2019. 

Golden Ragle Kollning Co., Lea Angeles, 
Calif. $6,078,135. 48,800,090 gallons. 

DSA G0O-69-D-2021, 

Good Hope Refineries, Inc«, Houston, Tox. 
$4,678,200, 4Q|000,000 gallons. DSA 090- 
09-D-2022. 

Hess Oil & Chemical Corp., Woodhridgo, 
N.J. $4,430,910. 46,360,000 gallons. DSA 
GO0-60-D-2O26. 

Humble Oil & Refining Co., Houston, 
Tex. $38,446,686. 878,000,009 gallons. 

DSA GOO-99-D-2028, 

Howell Refining Ce„ San Antonio, Tox. 
$3,170,817. 27,690,090 gallons. DSA 000- 
60-D-2027. 

Hunt Dll Co., Dallas, Tex. $1,008,000. 

11.000. 090 gallons. DSA 099-60-D-2028. 
Kern County Refinery, Inc., Los Angeles, 
Cniif. $2,120,175. 10,320,000 gallons. DSA 
0OO-69-D-2O82. 

Macmillan Ring-Free OH Co., Los An- 
geles, Calif. $4,026,680. 82,803,600 gal- 
lons. DSA 600-90 -D-2038, 

Mobil Oil Corp., New York, N.Y. $20,- 
667,266. 183,800,000 gEbllons. DSA 000- 
OO-D-2030, 

Monarch Refining Co., San Antonio, Tox. 
$1,060,028. 9,000,000 gallons, DSA 009- 
60-D-2040. 

Okmulgee Refining Co,, Inc., Okmulgee, 
Okln. $1,704,753. 18,140,000 gailens. DSA 
GOO-OO-D-2042. 

Phillips Petroleum Co., BnrtlGsvillo, Okie. 
$0,801,204. 84,980,000 gallons. DSA 999- 
60-D-2045. 

Pride Refining Inc., Abilene, Tex. $2,- 
084,608. 18,000,000 gallons. DSA 600-60- 
D-2046. 

Signal Oil & Gas Co*, Houston, Tex. $Ir 
137,060. 11,000,000 gallons. DSA 600-69- 
D-2048. 

Southwestern Oil & Refining Co., Cor- 
pus OhrisU, Tex. $0,309,800. 03,000,000 
gallons. DSA 000-09-0-2060. 
Bouthwestorn Pallet Co., Abilene, Tex. 
$1,185,120. 10,132,090 gallons. DSA 096- 
QO-D-2061. 

Shell Oil Co., Now York, N.Y. $1,510,- 
880. 16,200,000 gallons, DSA Q00-99-D- 
2062. 

Bun Oil Co„ Philadelphia, Pa, $6,074,- 
600, 74,490.000 gallons, DSA 600-Q9-D- 
2054, 

Suntldo Refining Co.. Tulsa, Okla. |2,- 
978,700. 80,000,600 gallons. DSA 600-09- 
D-20B6, 

Sun Oil Co.. Tulsn, Okln. $2,802,300. 

80.000. 000 gallons, DSA 900-6 0-D -206 6, 
Tesero Petroleum Corp,, Ban Antonio, 
Tex. $5,088,070, 41,000,000 gallonB. DSA 

.600-CO-D-2067. 

Tenkawa Refining Co„ Houston, Tox. 
$2,149,004, 20,000,000 gallons, DBA 600- 
OO-D-2069. 
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IrJnngtfi Kellnerles^ Houston, Tox. 

$2,478,000. 2.1,600,000 eallons DSA «00- 
60-I)~20G0. 

Union 01! Co,, Los An solos, Calif, $4,- 
366,574, 36,240,000 Ballons, DSA 600- 

60 -D- 2061 , 

Soutfilmnl OH Co, Yaaoo Clly, Miss 
$1,100,064. 10,600,000 enllonB, USA 600- 
flO-D-2040 

Ashland Oil & ItofliilnB Co., Ashland, 
Ky. $B,B81,fl87. 60,440,000 Ballons. DSA 
CflO-69-D-10tl7. 

Bayou ncllninB Co., Inc*. Pasndcnn, Tex 
$8,000,225. 37,060.000 ftollonB, DSA 600- 
Cfi-D-iaoo. 

— Servlccmastor Industrial SyntciUB Co., 
DowuorBHrove, 111. $1,138,334. 14 3. 4 CO 

coated nylon twfil, wet weather parous. 
Oali'o, III, Dofonsc PeiHunncl Suppoit 
Conter, Philadelphia, Pa. DSA lOO-CO-G- 
2600 , 

— P. Btavens & Co,, Fnc., New Yoik, N.Y. 
$8j6BO,000. 084,000 linear yards of wool 
aerBo cloth. Green and Wallnco. S.C, Do- 
fciise Jore-onnel Snppoat Center, Phlladol** 
phia, Pn. DSA 100-00-0-2608. 

— Browiiwood Mfg. Co,, DallaB. Tex, $1,160,- 
260. 448,200 palifl of mon'a wind realntant, 
cotton poplin trouaera. Early and Brown- 
wood, Tox, Dofonso Personnel Support Cen- 
ter, Philadelphia, Pa. DSA 100-60-C-2638. 
20— BurJIuBton. Induatrlea, Inc., Now Yorlt, 
N.Y. $8,208,677. 1,079,206 yards of polyester 
nnd wool tropical cloth. Ilneford, N.G„ 
Halifax and Olarkevllle, Va. Defense Per- 
Bonncl Support Center, Philadelphia, Pn, 
DSA 100-60-0-2686. 

— J. P. Stevens & Co,, Inc., New York, N Y. 
$1,602,424. 1.104,000 vnicla of oxford cloth. 
Whltmlro. 3.G., nnd Westerly, R.I, DefenHo 
Personnel Support Center. Philadelphia. 
Pa, DSA 100-69-0-2661. 

—Hcaa OH & Chemical Corp., WoodbrIdBC, 

N. J. $2,890,220. 20,060,000 KallouB of jp.6 

fuel. Port Reading. N.J. Defenso Fuel 
Sillily Center, Alexandria, Va, DSA 600- 
G9-D-1978. 

— Dehn Fotroleum Co., Inc., New Orleans, 
Ln. $1,316,160. 2,668,661 Ballons of luhil- 
catine oil. Defense Fuel Supply Center, 
Alexandria, Va, DSA 600-69-D-210fi, 

— Sun Oil Co., Philadelphia, Pa. $1,110,887. 

O, 060,000 Kailoria JP-6 Jet fuel. DofeuBe Fuel 
Supply Center, Alexandria, Va, DSA 600- 
09-0-1936. 



DEPARTMENT OF THE ARMY 

^ Wohl) Co., of Calir., WaHliinBton, 
D.O, $1,822,063. Furnish and install a 
material handling syatem at Tooele Army 
Depot to ouLomate rocetvJnB and slitpinent 
of Beneral Buppliea. Detroit. Mich., and 
South Gate, Calif, San Franeiaco Procure- 
ment AKoncy, Oakland, Gallf. DA-AG06 
60 C~0727. 

•— KDI Prccifiton Produclu. Inc., Cincinnati, 
Ohio. $1,189,040 (con tract modlflcatlon), 
2.76-lneh rocket fusto aafety and nvtnlnw 
devices. Army Ammunition Proouremont 
and Supply Aaency. Joliet, HI. DA-AA69- 
60-0-0608, 

- — Acushnet Co,. New Bedford, Mass. $1,008,- 
934. Navy bus maHks, ICdKOWood Arsenal, 
Md, DA-AA1C-69-C-O603. 

2 — American Machine and Foundry Co., New 
York, N.Y, $4»0BO,000 (contract modifl^ 
cation). Metul parts for 790-]4ound Boncral 
purpose bomba. Garden Gity, N.Y, Army 
Ammunition Procurement and Supply 
AKonoy, Jeliel, 111. DA~AA0D-69-C-OO3fi. 

»>->Jackcn Evans Manufucturliijr Co., St. 
LouIb, Mo. 12.606.090. M18 links for 7.62 
mm cartrldifos. Frank ford ArRonaD Pldh 
adelphla, Pn. DA-AA26-09~C 0B22. 

— Sporry Rand Corp,, WntthluBion, D.C. $2,- 
600,000. Gliisalflcd electronic cuutpinont, 
St. Paul, Minn. Army Blcctronic-a Oom- 
mand, Fort Monmouth, N.J, 

— Union Carbide Corp.. New York, N.Y. 
$1,600,710 (contract modlflcation). Power 
supplies for M614 fuftes for artillery pre- 
catlles, IlQnnlnRton, Vt. Harry Diamond 
jnborntory, Waahlnfifton, D.O, DA-AGB9- 
60-0-007 a. 


— AVCO Corp,, Stratford, Conn, $1,606,1.70 
Turbine nozzles foi T63 gas tuibinc en- 
Bines foi UH-I fielicoptcis Aimy Aviation 
Materiel Comm anil, St. Louis, Mo. AF- 
41-fi08-69-A-2421. 

—AVCO Corp.. Stratfoid, Conn $1,277,600. 
Fuel controls nnd Inlet guide units for 
T54 imbinc euBinos for CIi-47 helicopters 
Army Aviatiem Materiel Command, St 
Louis. Mo. AF-41^608-6G~A-2421 

5 — General Electric Co.> Bethesda. Md. $1.- 
338.673 Pin chase of previously installed 
and rented GE 635 cumputei system ut 
Grlfllas AFB, N.Y. Army Electronics Com- 
mand, Philadelphia. Pa. GS-00 OS 76171. 

— Sylvanla Electronic Systems, Mountain 
View, Cnllf 1.105,200. Telephone analyzer 
sets. Mountain View, Calif., and Santa 
GruK, Cnlif. San Fiancisco Proem ement 
Agcney. Oakland, Calif. DA-AB06-69-G- 
0712 

6— M. Morrln & Sons Co., Inc., OdRen, Utah 
$1,219,900. ConBtriiction of an ammunition 
maintenance facility at Tooele Aimy De- 
pot. I'oQclc, Utah. Aimy EiiKlncei Dih- 
trlct. Sac I amen to. Galif. DA-CA05-69-- 
C~0006. 

— IlaUicraftcra Co„ Rolling Meadows, 111 
$1,000,000. AN/AT,Q80 radar jammers and 
test flvturea. Army Electionics Command, 
Fort Monmouth, N J. DA-AB07- GiLG- 
09100. 

7 — Bell Aerospace Car|)., Foit Worth, Tex. 
$1,093,700. Rotoi modiflcntum kits for 
AII-l helicopteis. Hurat. To'c, Aimy Avin- 
tlon SyateniB Command, St Louis, Mo, 
DA-AJ01-69-A-9,314. 

— Olin Maihlcson Chemical Corp,. East Al- 
ton, 111, $1,060,878, .46 caliber caitrldges. 
Frankfoid Araonnl, Philadelphia, I’a, DA- 
AA25-69-C-0B37. 

a — standard Container Co., Montclair, N.J. 
$4,616,000, Motal ammunition boxes, IIo- 
mcrville, Ga. Fiaiikford Arsenal, Phil- 
ndelphin, Pa. DA-AA26-60-C-0186 

9— R.G, LoTimrnenu, Inc., Long View, Tex. 
$6,980,800 (contract modlflcation). Metal 
parts for 7 60 -pound bomba. Longview, 
Lone Star, Tox., nnd other locations. Army 
Ammunition Proem emont and Supply 
Agency, Joliet, III. DA-AA09-G9-C-0044. 

—Flinch bough Products, Inc., Red Lion, Pa. 
$2,393,373. Wni heads, Insulation assemblies 
nnd motor body bonding uBBemblica for 
105mm projectiles. Plcatinny Arsenal, 
Dover, N.J. DA-AA21-Q9-O-0G19. 

— Bell AeroBpnco Corp.» Fort Worth, Tox, 
$6,664,874. Rotary wings blndts for UH-1 
liellcoptcr. $1,867,780. UII-1 hanger assem- 
blies. $1,338,430. UH-1 tail rotor hubs 
Ilurflt, Tox. Aimy Aviation Svstuma Com- 
mand, St. Louift, Mo. DA-AJOl-69- 
A-0814. 

12 — MacGregor-Trjnnglo Co,, Boise, Idaho. $3,- 
660,651. Relocation of 8,7 miles of road at 
Libby Dam Project, Mont. Army EnRlncer 
Dlatiict. Soattlo, Waoh. DA-GWC7-0tt-C * 
0037. 

— Marlin K. Eby Construction Co., Inc,, 
WlehlLn, Kan. $1,226,944 Construction of 
enlisted men's barracks and medical facil- 
ity, Foit Leonard Wood, Mo. Army Engi- 
neer DlHlrlctj Kntittas City, Mo, DA-0A4l~ 
GO 0064. 

— Chrysler Motors Corn., Wan on, Mich. $1,- 
202,940, Transmlaafons, difTerentialB and 
roar axles for %*ton trucks (M37). Army 
Tank Awtomotfvc Commnml, Warren, Mich. 
I)A"AE07"00“a~8447. 

13— Whittaker Corp., Westerville, Ohio. $1,- 
157,884. Metal parts for 105mm piojec- 
tlles <M480). Columbus, Ohio. Army Am- 
munition Procurement and Supply Agency, 
Joliet, in* DA-AA09'09-C-0410. 

— Kaiser Aerospace and Eicetronics Corp., 
fllcndalc, Calif. 1,032,160. Long load time 
Items for fabrication, tost and nHsombly of 
detection dcvlcGB. Harry Diamond Laboin- 
lories, Washington, D.C. DA-AG39-G0- G- 
0049, 

— Kann'ar Corii., Kingston, Pa, $2,446,886. 
Shoulclcr-operntcd 40mm grenado launchers. 
Army Weapons Command, Rock laiand, III. 
DA-AFOa -69-0-0084. 

— Centex Corp,, Carbondalc, Pa. $1,575,000. 
21,000 SPH-4 nh' cieivmcn protective hel- 
mets. Army Frocuromont Agency, Now 
York, N.Y, D A-AG2B-09-C-0881. 

14 — Tolcx-Mldwestern Division, Tulsa, Okin. 
$1,600,000. ClaBBided electronic equipment. 
Army Riccironlca Command, Fort Mon- 
mouth, N.J, 

15 — General Motors Corp., Cleveland, Ohio. 
$1,191,404. Engineering design and lealing 
of the XM-70 tank. Army Tank Automotive 
Command, Warren, Mich. DA-20-113- 
AMC-08843(T), 


16 — King-Hunter, Inc., Greensboro, N.C. $1,. 
664,227, Cons ti action of a two-atory addi. 
Uon to ft bud cl mg at Tarheel Army Missile « 
Plant, Builington, NG Army Engineer' 
District, Savannah, Ga. DA-CA21-69-C- 
0113, ^ 

— Union Caibidc Corn., New York NY 
$1,193,215. BA270/U dry batteries for 

AN/PllC-6 ladio eets Charlotte, N.C. Pro. 
cm ement Division, Aimy Electronics Com- 
mand, Ph iJarloJphia, Pa. DA-AB05^e9-C^ 
3629, 

—Chaney and Hope, Inc,, Addison, Tex $2,. 
619.682. Construction of fjjjng langc^, 
numcious buddings and roads at Fori 
Cm son, Colo Aimy Engineei District 
Omaha, Neb. DA-CA46~D9-C 0980, 

—Stevens Manufacturing Co., Ebenahurg 
Pa. $1,690,861 Scnd-tiailei vans (1^1313) 
and seinl-fcimlei cha^iBiB (M296A) Aimy 
Tank Automotive Command, Warren. Mich 
DA~AE07-69-C - 1894 

—Hoffman Electronics Corp., El Monte, Calif 
$1,788,000. Design and engineering ilcvci* 
0)iment models of AN/'J'RN radio heaoon 
and nncillniy ilema Army Electronics Com- 
mand, Fort Monmouth, N J. DA-ABOl- 
69-0-0320. 

— Martin Marietta Corp,, Oilando, Fla, 517,. 
737,500. Ground support equipment for 
Pershing missiles foi the Federal Republic 
of Germany, Oilnndo and Paoll, Pa, Army 
Mlasile Command, Huntsville, Ala. DA- 
AH01-69-C-1634. 

— DonilHiiger and Son» Construe Hon Co. 

l nc. , Wichita, Kan. $1,092,000 Gonfitiuc- 
tion of two 3-8toiy nil men doimiloilea at 
McConnell APB, WichUa, Ka, Aimy Engi- 
neer Distiict, Kansas City, Mo. DA-CA4J- 
69-C-0066. 

—General Motors Corp., Indianapolis, Ind, 
$L100,000, Evnliiation, redesign, fabrica- 
tion and tost of the automatic loadei for 
the XM70 combat tank Army Tank Auto, 
motive Command, Warren, Midi, DA-20- 
113 AMC-08848(T1 

19— Texas Instruments, Inc., Dallas, Tcn $2,- 
806,983 (contract modlflcnlion). AN/ASQ- 
127 night vision surveiUnnee sysicjws 
Aimy Mobility Equipment Research and 
Dovtdopmont Center, Fort Bel voir, Va 
DA-AK02 68-C-0308 

— Olin Mftthleson Chemical Corp., Dn Parte, 

l nd. $1,793,650. Load, nssemble and pack 
20mm cartridges. Finnkford Arsenal, Phil- 
adelpbia, Pa. DA-AA22* 69-C-0227. 

—Bell Aerospace Corp., Fort Worth, Tex. 
$1,168,116. Hydraulic Borvo cyllndeifl for 
011-68 A helicopters. Hurst, Tex. Army 
Avlntlon Systems Command, St. liOuia. 
Mo. DA-AJ01-08-A -0118. 

— Hnycs-Alblon Corp., Albion, Mich. $1,036,. 
100. Metal pnita for 81mm projectiles. Al- 
bion and IlUlsdiilo, Mich, Army Ammu- 
nition Pi ocui ement nnd Supply Agency, 
Joliet, III. DA-AA09-69~C-030l). 

20— Mclpar, Falls Church, Va. $5,790,081. High 
frequency giound ladlo systems for Iran 
Army Electronics Command, Fort Mon. 
mouth. N.J. D A"A II 07-69' C 0289. 

— BcU Aerospace Corp., Fort Worth, Tes, 
$8,640,000. Modincation kite for UH-l hell- 
coptois Hurst, Tox, Army Aviation Ma- 
toriol Command, St, Louis, Mo. DA-AJOl- 
60-A-0314. 

— Pace Corp., Memphis, Tenn. $1,826,754 
(contract modlAcatioiil. M127AI niumlna* 
tlon signals. Memphis and Camden, Ark 
Plcatinny Aisennl, Dover, N.J. DA-AA21- 
69 C-0519. 

— Ilorculca Engines, Inc,. Canton, Ohio 
$1,660,468. Multi-fuel engine assembllea for 
6-ton trucks. Army Tank Automotive Com- 
mand, Warren, Mich. DA-AEOT-hfl-C-iSSH 

—ITT Gilftllan, Iiic., Van Nuys. Calif. $!,- 
400,000. AN/TPN-IB radar sets and ancU- 
lary Items. Army Electronics Commsnd, 
Fort Monmouth, N.J. DA-AH07-0 0-0-023 8 

— General Motors Corp., Indianapolis, Ind 
$1,116,301. T-03 engines for light obgerva- 
tion helicopters. Ai my Aviation Syatemi 
Command, St, Louis^ Mo, DA-AJOl-69- 
C- 1333 

— ^Thiokoi Chcmlenl Corp., Bilstol, Po. $3.. 
215,156. Load, assemble and pack medium 
ftnd large caliber ammunition. Marshall, 
Tex. Army Ammunition Procurement and 
Supply Agency, Joliet, HI. DA-ll-iT^- 
AMO~00200(A). 

—Harvey Aluminum Co., Torrence, Cslif. 
$8,004,964. Load, nsBemblo nnd pack m?- 
dium caliber ammunition. Milan, Turin 
Army Ammunition Procurement nnd Sup- 
ply Agency, Joliet, 111. DA-ll-na-AMC- 
006201A). 

— Nfttlonai Gypsum Co.. Buffalo, RY, |2,- 1 
670,545, Load, assemble and pack medium 
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end larfif-e caliber Amniimition, Pnraons, 
Kan. Army Ammunition Procuioment and 
Supply Agency, Jolieti 111 DA-11~173- 

AMG-000£)5(A). 

—Sperry Rand Corp., Now York, N.Y. $2,- 
10Bj794. Load, nsflembie and pack Inigo 
caliber animnnltion. Shiovoport, La. Army 
Ammunition Procuiemont and Supply 
Agency, Joliet, 111. DA”11-173-AMG~ 

00080(A), 

21— Caterpillar Tractor Co., Poorln, III. $5,647- 
439 (contract modiftcation). Ti actors, re- 
pair paits and aeivico mamials. Pooria and 
Aurora, I]L Aimy Mobility Equipment 
Comniandi St. Louis, Mo DA -AK()l-6a- 
C-&147. 

— R.A, Kelnlz Construction Co,, Poitland, 
Ore, $3,-997,(l08. Relocation of 10 4 miles of 
state highway noni Eureka, Mont. Aimy 
Engineer District, Seattle, Wash, DA- 
CW67-G9-C-003B. 

—Bauer Dredging Co., Inc., Port Lavaca, 
Tex. $1,172,648. Diedglng of slioni material 
in the Houston ship channel Aimy Engi- 
neer Dlatrici, Galveston, Tex. DA-CW64- 
69-C-0076. 

—Non-Profit Institution of Cornell Unlvcr- 
sUy, Ithncn, N.Y, $7,317,000 (contract 
motUflcatlon). Continuation of reseaich in 
the Interdlflclpllnary Materials Reseaioh 
Program. Defense Supply Seivko, Wash- 
ington, D.C. DA-IIG15-67-C-0214. 

—Non-Profit Institution of the University 
of Pennsylvania, Philadelphia, Pa $6,804,- 
300 (contiact modification). Research in 
the Interdiaciplinary Materials Research 
Program, Defense Supply Service, Wash- 
ington, D,C. DA-IIC16~G7-C-02ir). 

—Non-Profit Institution of the University 
of ILllnoisj. Urbana, 111. $6,284,400 (con- 
tract nriQitificntion), Research in the Intcr- 
dlacIpKnary Materials Research Program, 
Defense Supply Service, Washington, DC. 
DA-HO16-67-C-0221. 

22^AtIiiB Corp. and H.C. Smith Construction 
Co,, DBA Global Associates, Oakland 
Culif. $66,105,606. Logistic suppmt for 
Kwajaloin Missile Range, Mni shall Islands, 
Safeguard System Command, Huntsville, 
Ala. DA-HC60-70-C-0001, 

—Bell Aerospace Corp„ Fort Worth, Tex, 
$1,021,045. Main lotor blades for UII-l 
helicopters. Hurst, Tex, Army Aviation 
SystemB Command, St. Louis, Mo DA- 
Am-60-A-0314. 

—White Motor Corp., Lansing, Mich. $1,313,- 
74D. 2J^-ton truck gasollno engines with 
accessories. Army Tank Automotive Com- 
mand, Warron, Mich. DA-AE07”69-C^8448, 

—General Electric Co„ Burlington, Vt, $1,- 
063,846 (contract modification). Various 
quantities of lino item spaio parts for 
Vulcan XM163 and XM167 weapons sys- 
tema. Army Procurement Agency, Now 
York, N.Y. DA~AG26-89-G-0408 

2J- J.J, Altman and Co„ East St. Louis, 111. 
$7,6 67,86 B. Construction of headquarters 
building #4 at the Military Airlift (jom- 
mand, Scott AFB, Belleville, III. Army 
Engineer District, Chicago, III, DA-CA23- 
69-G-6001. 

-TRW Inc., Redondo Beach, Calif. $8,000,- 
090. Clnsgiflrd electronics oqiilpment. 
Army Electronics Command, Fort Mon- 
mouth. N,J. 

— BcU Aerospace Corp,, Fort Woith, Tox. 
$2,631 .IDS. Main rotor blades for UH-1 
helicopters. Huist, Tex, Army Aviation 
Systems, St. Louis, Mo, DA-AJOl-OO-A- 
0314. 

—Texas Instruments, Inc,, Dallas, Tex. $1,- 
735,000, Glnssiflcd cauipment. Dallna and 
Sherman, Tox. Army Mobility Equipment 
Research and Development Center, Fort 
Belvoir, Va. DA-AK02-00-C-0008. 

— Sheldow Bron«o Corp., Kingwood, W, Vn, 
$1,370,820. Bron'^e grave markers for vet- 
eran's graves. Ofilce of the Chief of Sup- 
jjort Services, Washington, D.C, DA“4$)-* 
050-SS-f70)-391. 

—Texas Instruments, Inc,, DnllaB, Tex, $1,- 
214,010. Classified work. Dallna and Sher- 
man, Tex. Aimy Mobility Equipment Ro- 
Boarch nnd Development Center, Fort Bcl- 
volr, Va. DA-AK02-a8-G-0641. 

—Bell Acroapacc Corp., Fort Worth, T^ex. 
$1,199,877. Tail booms for UII-1 heli- 
copters , Hurst, Tex, Army Aviation Sys- 
tems Command, St. Louis, Mo. DA-AJOl- 
09-A-6314. 

26— Automatic Switch Co., Florham Park, N.J, 
11,946,333. Production of automatic switch- 
ing unlta and spare parts for electrical 
updating of Minuteman Wing III, Minot 
AFBj N.D, Dalliatic Mlaaile Construction 
Ortice, Army Corp of Engineers, Noicon 
AFB. Calif. DA-CAlS-OO-G-0010. 


27 — Murphy Brothers, Inc., Spokane, Wash, 
$3,082,59.8 Relocation of 10 miles of 
foiest development road, Libby Dam Pro- 
ject, Mont. Army Engincei District, Se- 
attle, Wa. DA~CWfi7~69-C-0043. 

28 — Browning Construction Co,, Snn Antonio, 
Tox, $1,280,700, Construction of clinical 
laboratoiy at Brooks AFB, Tex. Army 
Engineei District, Fort Worth, Tox, DA- 
CA68-69-C-0163. 

— Chrysler Corp., Maiysville, Mich. $1,089,- 
820 Model 75M-1407 and I IT 361-679 
engines for VI 00 nnd MH3 armored pei- 
Bonnol carriers. Aimy Tank Automotive 
Command, Warren, Mich. DA-AEOY-OO - 
C-2006. 

— Cutler-Hammer, Inc., Deer Park, N Y, $2,- 
581,610. AN/PPS-r> ladar sets nnd ancil- 
lary items Army Electronics Command, 
Foit Monmouth, N J, DA-AB07-6B-C- 
0432. 

— Northrop Corp., Anaheim, Calif. $4,244,- 
604. Warheads (WDU-4A/A) for 2.76 
rockets Army Ammunition Procuiemont 
nnd Supply Agency, Joliet, III, DA-AA09 
60-0-0308. 

— Vnro, Inc,, Garland, Tex. $1,012,830. Mctn- 
Bcope nesHomblies (AN /PAS-6) nnd meta- 
seopo vieweis (SV-43/UAci-b) for night 
vision viewing. Aimy Electronics Com- 
mand, Fort Monmouth, N.J, DA-ABO/- 
69-0-0340. 

—Uniroyal, Inc., New York, N.Y, $7,149,772 
(contract modification). Production, load- 
ing, nssembling nnd packing ammunition. 
Joliet Aimy Ammunition Plant, Joliet, 
III, Army Ammunition Piocmement and 
Supply Agency, Joliet, III. DA-11-17 S- 
AMC-00002(A). 

— Chnmbcrlnm Mfg. Carp., Elmhurst, III. 
$1,863,200 (contract modification). 162mm 
high explosive projectiles. Waterloo, Iowa, 
Army Procuiemont Agency, Chicago, III, 
DA-AA21-68-0-0091 

— Llectrospaco Lorp,, Glen Cove, N.Y, $2,- 
700,116. AN/TVS-2 night vision sights 
Army Electronics Command, Fort Mon- 
mouth, N.J, DA-AB07-69-C~0820, 

29 — A, O. Smith Corp., Chicago, IlL $8,151,300. 
Metal parts for 760-|)ound bombs. Bell- 
mead, Tex., Birmingham, Ala nnd Mil- 
wautt.ee, wis, Aiiny ivm munition nociue- 
ment nnd Supply Agency, Joliet, III. 
DA-AAOO-60 C-0308. 

*— OHn Mathleson Chemical Corp., New Yoik, 
N.Y. $1,932,218. Manufacture, fond, nsaem- 
blo ami pack propellants. Charlestown, 
Ind. Army Ammunition Piocuromont and 
Supply Agency, Joliet, III. DA-11-173 
AMC-00097(A). 

— Supremo Products Corp., Chicago, 111, 
$1,071,600, Meta! parts for 7B0-poYind 
bomb toil fu7.ea. Army Ammunition Pro- 
curement nnd Supply Agency, Joliet, III, 
DA-AA09-C0 C-0074. 

—Bell & Howell Co., Chicago, III, $1,018,- 
019, Metnl parts for time fuKoa for 8 1 mm 
illuminating projectiles. Kvunston, 111, 
Army Ammunition Piocuromont nnd Sup- 
ply Agency, Joliet, III, DA-AA09-09-C~ 
0834. 

— Chrysler Corp., ConteiHnc, Mich, $7,742,- 
600. System engineering management lor 
MG0A1E2 lank. Aimy Woupone Command, 
Rock island Arsenal, 111, DA-Al* 1)3-69 - 
C-0087. 

•—Hughes Aircraft Co,, Culver City, Calif 
$7,600,000, Limited production of Iroquois 
niglit fighter and night trnckor (INFANT) 
systems. Army Electron lea Command, Fort 
Monmouth. N.J. DA-AD07-CO-C-0348. 

— CONDEC Corp., Old Groen^vlch, Conn. $0,- 
210,030. Pershing erector launchers. Army 
Missile Command, Redstone, Ala. DA- 
Anoi-G9-C-18l7. 

— Ilonoywoll, Inc., Tampa, Fin, $1,765,422. 
426 lightweight, full, duplex voice muUi- 
plexers (TDOOO/G). Philadelphia Procure- 
ment Div., Army Electronics Command, 
DA-AB0B-6D-C-103G. 

— General Motors Corp., Detroit, Mich. $2,- 
476,080. Diesel engines (6V63) for Mil 8 
vehlclo aeries. Army Tank Automotive 
Command, Warren, Mich. DA-AEO7~G0- 
C-4302, 

— J, A, Guy, Inc., Dublin, Ohio, $2,224,600, 
Construction of office and shop wings, 
Wright- Patterson AFB, Ohio, Aiiny Engi- 
neer District, Louisville, ICy, DA-CA27-60- 
C-0043. 

— AVCO Corp., Stratford, Conn. $1,166,632. 
(contract modification), T66-Ir-ll turbine 
engines for CII-470, Army Aviation Sys- 
tems Command, St, Louis, Mo. DA-AJOl- 
68-C-1863. 
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1— Bcndlx Corn., Tetcfboro, N.J. SS,6<10,289. 
Inertial components for Poseidon guidance 
syatems. Naval Stiategic Systems Project 
Ofilce, Washington, D,C. N00030-69-C- 
61)81, 

— Litton Systems, Inc., Culver City, Calif. 
$113,900,000, Conatrurtion of new- type 
miilti-pmposo amphibious warfaie ships 
(LIIA) Iiigalls Shipbuilding Div,, Litton 
Systems, Paacngoula, Miss. Naval Ship 
bystems Command, Washington, D.O, 
N00024-69-C-0283 

2' — Sfownrt and Stevenson Services, Inc., 
H-ouaton, Tex. $2,082,190. Procuioment of 
2000 KW genoiator plmita for the U.S. 
Naval Construction Battalion Center, 
Davlsville, R.I. Naval Fncihtiea Engineer- 
ing Command, thiough U.S. Naval Con- 
struction Ilattnlioii Center, Davlsville, R.L 
N62D78-69-C-0069. 

— Singer-General Precision, Inc., Glendale, 
Gallf. $1,600,009. Conversion of Mk 48 
torpedo modification kits. Naval Ordnance 
Syotems Command, Wnshington, D.O. 
N00017-08-C -1218. 

— Lockheed Miaailca and Space Co., Sunny- 
vale, Calif. $1,266,006. (jon version of FBM 
weapons training equipment at Dam Neck, 
Va., and Cliarletoii, S,G., to Po^oidon (G-3) 
training capability. Naval Strategic Sys- 
tems Project Ofilce, Washington, D.C, 

Noooao-ao-c-oois. 

— K, Chnvls General Contractor, Inc„ Pen- 
sacola, Fin. $1,277,700. Gonstruclion of an 
industrial waato dlapuaal facility at the 
Naval Air Station, Poiiaticola, FJb, Naval 
Facilities Engineering Command, through 
Southrnat Division, Chavloston, S.C, 
N62467-a7-C-0422. 

— Comprehensive Designers Inc., Culver City, 
Calif. $2,426,091. Engineering, drafting 
and technical writing services in support 
of the Point Hucncme Naval Ship Missilo 
Syotems EugincoTlng Station programs, 
Naval Purchasing Office, Los Angeles, 
Calif. N00123~60-G-091. 

6— Sydney Conatriictlon Co., Inc,, Brookline, 
Mass. $2*886,000. Constiuctlon of 169 units 
of family housing at the Naval Air Station, 
South Wcymoutli, Mass. Naval Facilities 
Engineering Command, througli Northeast 
Division, BoHtuii, Masa, N62464-88-C-0002, 

— Acrojct-Gcncrnl Corp,, Sacramento, Caiif. 
$1,776,828 Production of Mk 66 Mod O 
rockot motois. Naval Ordnance Systems 
Command, Washington, D.O, N00017-60- 
C-2212, 

— ^WcBtorn Gear Corp,, Lynwood, Calif. $1,- 
136*676, Drive train kils for SATS weapons 
loaders. Naval Air Engineering Contcr, 
Plillndclphla, Pn. N001CQ-09-G-IC46. 

— Pennsylvania Stale University, University 
Park, Pa. $1,112,146. Research on Mk 48 
torpedoes Naval Ordnance Systems Com- 
mand, Washington, D.O. NOw G6-0123“d, 

0— RCA Defense Electronic Products, Camden, 
N.J, $28,100,516, Manufacture of direction 
finder and cuuntermensiii oa equipment. 
Naval Rlectiontc Systems Command, Wash- 
ington, D.C. NOI)939-Ofl-C-2670. 

— Newport News Shipbuilding and Dry Dock 
Co-,, Newport News, Va. $4,000,726 (con- 
tract modification). Furnishing of addi- 
tional material nnd uer vices requivod to 
prepare for the overhaul, repair, alteration 
and refliiellng of the USS Enterprise 
(CYAN 66). Naval Ship Systems Com- 
mond, Washington, D.C, P011N00024-68- 
C-0203. 

— ^Texas InatrumcntB Inc., Diillns, Tex. $1,- 
510,080. Spare parts for the RA-6C air- 
craft ANI AAS-21 infrared system. Naval 
Aviation Supply Office, Philadepbin, Pa, 
N0O883-Q0- A-1 801-0010. 

— ^Texas Instruments Inc., Dallas, Tex. $1,- 
377,108, Sparc paita for A-7 aircraft radar 
(AN/APQ 126), Naval Aviation Supply 
Office, Philadelphia, Pa. N00383-C7-A- 
2001-0660. 

— Southwestern Portland Cement Co,, Los 
Angeles, Calif. $1,263,400. General purpose 
cement, Victorville, Calif, Naval Purchaa- 
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inff Onflco, ho& Angeles, Calif NOO'123-60- 
G~220e. 

— naythcon Co*, Lowell, Mass, $6,367,508 
(IncrensG in authorization limitation). 
Chnpparnt inlaalle guidance and control 
groupB for the Army, Naval Air Syatems 
Command, Washington, D,G. N00019-69- 
C-0200. 

— General Electric Co„ TJUcn, N.Y, $3,616,- 
G25. Alt borne (lain proccsBlng syetema. 
Naval Air SyatemB Command, W-aBhington, 
D.C. N00310-6a-C-0264. 

— General Electric Co., Uticn, K.Y. $1,914,- 
043 (increase of limitation authorization). 
Ghappnrnl iniBsilo guidance and control 
groups for the Aimy, Naval Air Systems 
Command, Washington, D.C, Nl)O(H0-60- 
G-Ol®!). 

— Sanders ABSoclates, Inc., Nashua, N.H, 
$1,164,687 (increase of authorization limi- 
tation). Glnsalflcd electronic equipment. 
Naval Air Systems Command, Washington, 
D.C, N0001fl-89-C-0331. 

7 — Sewart Scaernft, Berwick, La. $2,007,882. 
Thirteen 6Q-foot fast patrol craft (PCF). 
Nnval Ships Syetems Command, ■Washing- 
ton, D.G. N00024-60“C-0302. 

— Siinstrond Corp„ Rockford, 111. $1,329,146 
(contract modillcnllon). Gonslunt speed 
drives for installation In A-7 aircrait. 
Nnval Air Systems Command, Washington, 
D.C. N00010~08-C-008S. 

— EIcctrospncfl Carp,, Glen Cove, N.Y. $1,- 
047-006. Chalt dispensers, Nnval Air Sya- 
tems Command, Wnshlngton, D.O, NOOOIO- 
GO-C-OBOO, 

8 — PliUco-Ford Corp„ Fort Wnshlngton, Pn, 
$87,042,970. Maintenance, repnir eind opera- 
tion of equipment and faoillttcs for nnval 
activities In I Corps area, Vietnam* Naval 
Fa.clHttea Engineering Command, Wash- 
ington, D.G. N00024-aO-C-0021, 

— Admiral Systems Corp., Chicago, Itl. $4,- 
513,016, AN/ ARC 61 radio aets used on 
various aircraft. NavnI Aviation Supply 
Ofllco, Phllndelphla, Pa. N00388-69--C-2089. 

— Walsh and Co», Anchorage, Alaska. $2,- 
869,1)68. Construction of station Hospital, 
Adak, Alaska. Naval rnclUtles Engineer- 
ing Commnnd, through Northwest Divi- 
sion, Seattle, Wash, N6247fl-a9-C-0080. 

— Soiithenslorn Construction Co., Charlotte, 
N.O. $1,009,700. Construction of a recruit 
pro cess lug facility, Naval Training Center, 
Orlando, Fla. NavnI Facilities Engineering 
Command, Washington, D.O. NG24 67-07- 
C-0Z7O. 

— Raytheon Co., Portsmouth, R.I. $1,609,000. 
Modification to sonar equipments and 
supporting engineering sorvicoa. Nava’ 
Ship Systems Command, Washington, D.C. 
N00024-GO-C-1294. 

— LTV Electro Systems Inc., Salt Lake City, 
Utah. Test monitor control equipment for 
ground to nlr communication equipment. 
Naval Supply Center, Oakland, Calif. 
N00228-60-C-1B18. 

— Kilgore Corp., Toone, Tonn. $1,479,000. 
Aircraft parachute flares. Naval Ships 
Parts Control Center, Mcohanicsburg, Pa. 
N00104-09-C-0162. 

0 — Lltcom Systems, lnc„ Melville, N.Y, $2,- 
420,160. Manufacture of eight OMEGA 
nnvlgationnl transmitting acts. Nnval 
Electronics Systems Command, Washing- 
ton, D.O, N000a0-(j9~c-0660. 

12 — McDonnell Douglas Corp,, Long Bench, 
Calif. $20,888,980. TA-4J aircraft. N09010- 

09-0-0890. $21,608,084 (contrnot modlflca- 
tlon), A-4H and TA-UI aircraft. NOOOtO- 
07-0-0090, $0,017,980 {contract modifica- 
tion) . A-4K and TA-4K aircraft. NOOOIO- 
67-C-0170, Work will be dono at Long 
Beach and Palmdale, Calif. Naval Air 
Systems Command, Washington, D.O, 

— LTV Aerospace Corp., Dnllna, Tex, $2,881,- 
841 (contract modification). Services and 
materials to Incorporate improvement 
changes on RF-SA aircraft. Naval Air Sys- 
tema Command, Washington, D,C, NO9O10- 
G8-C-0130. 

— Spfdcor Eiectrionics, Inc., Glcntlnle, N.Y, 
$1,800,216. ClnsslAed electromechanical 
boncons. Naval Ship Systems Commnnd, 
Washington, D.C. N00024-60-C-5460, 

—Boeing Co., Morton, Pn. $1,605,895 (con- 
tract modification), CH-40D hcllcoptors. 
Naval Air Systems Commnnd, Wnshlngton, 
D.C. N00019-68-C-0301, 

18 — Honeywell, Inc., Minneapolis, Minn. $9,- 
288,790 (contract modlhcntton). Compo- 
nents for itockeye II bombs. Naval Air 
Systems Command, Washington, D.C, 
NO9OI0-69-C-O168. 


— Hughes Aircraft Co., Culver City. Calif. 
$6,400,900 (contrnot modification). Increase 
of authorization limitation foi Phconlx 
guided missiles. Tuscon, Aviz , and Culver 
City, Naval Air Systems Command, Wnsh- 
ington, D.C, N0001D-68-C-0296. 

— Jenkins and Boiler, Inc., Waukcgnu, III, 
$1,148,000. Construction of addition to a 
recruit building, Naval Training Center, 

Great Lakes, 111. Nnval Facilities Engi- 
neering Command, Washington, D.G, 

N 62465-0 7-C-0384. 

— Galloway Co., Baldwin Park, Calif, $1,- 
404,010. Mk 115. Mod, O, high explosive 
bombs. Nnvnl Air Systems Command, 
Washington, D.C. N00019~69~C-0008, 

16 — Sporry Rand Corp., St, Paul, Minn. $2,- 
401,847. Seven Bhipboard logistical com- 
puvei syaiems. Naval ^nip Coui- 

mand, Washington, D.O, N00024-09-C- 
1398, 

— Reflcctonc Inc., Stanford, Conn. $1,680,555. 

Radar operator training complex (16-G- 
16) and radar target simulator device 
(1B-G~16A), Naval Training Device Center, 
Orlando. Fla. N61339-69-C-0240. 

19 — American Machine and Foundry Go., Yoik, 

Pa. $4,921,520. Mk 82 Mod I bomb hodica, 

Naval Shlpa Parte Control Center, Mechan- 
icaburg. Pa. N00104-60-C-0341, 

— United States Steel Corp., Pittsburgh, Pa. 
$3,741,600. Mk 82 Mod 1 bomb bodies. Mc- 
Keesport, Pa. Naval Ships Paits Control 
Center, Mechanicsbwrgh, Pa, N00104-69~ 28- 

C-O340. 

— Barg-Warner Corp,, Chicago, 111. $1,803,- 
072* Mk 82 Mod 1 bomb bodies. Naval Ships 
Parts Control Center, Mechanicsburg, Pa, 
N00104-C9-C-0343. 

— Intercontinental Manufacturing Co., Gar- 
land, Tox. $1,875,600. Mk 82 Mod 1 bomb 
bodies. Nnval Ships Parts Control Center, 
Mechanicsburg, Pa. N00104-GO-G-0843, 

21— Raytheon Co., Sudbury, Mass. $0,888,888. 
Definttizntlon of technical changes and pro- 
curement of MK-8 Poseidon electronics 
nasembllcH. Naval Strategic Systems Proj- 
ect Ofllce, Wnslilngton, D.C. N00030-GC- 
C-0160 Mod, P019. 

— Rold and Hope, Suffolk, 'V‘n. $1,622,020. 
Construction of bachelor enlisted quarters, 
Norfolk Naval Shipyard, Portsmouth, Vn, 

Naval Facilities Engineering Command, 
Wnshlngton, D.O. N62470-G8-C-0528. 

22— Hughes Aircraft Co., Culver City, Cnllf. 
$9,500,090 (contract modlOcatlon). Incre- 
mental funding for Phoenix missile pro- 
gram. Nnval Air Systems Command, Wash- 
ington, D.O, NOOO1O-07-C-O24O. 

— Boeing Co„ Morton, Pn, $1,311,007. De-Ice 
blankets for TI-40 hollcopiors, Naval Avia- 
tion Supply Ofllce, Philadelphia, Pn. 
N00888-08-A-660 1-0786, 

28 — KD1 Precision Products Inc., Cincinnati, 

Ohio. $1,284,009. Mk 61, Mod 6 fuzes for 
three-inch, 60 caliber projectiles. Naval 
Ships Parts Control Center, Mechantseburg, 

Pn. N00104-09-C-0348. 

26— United Aircraft Corp., Stratford, Conn. 
$11,640,209. HH-3E holleoptevs for the Air 
Force, Naval Air Systems Command, Wnsh- 
lngton, D.C. N090J0-60-C~0866. 

— Litton Systems, Inc*, Woodland Hills, 

Calif. $2,965,846. Carrier Ah croft Inertial 
Navigation Systems (CAINS). Naval Air 
Systems Command, Washington, D.C, 
N00010-G9-a-0682. 

— McDonnell Dougins Corp*. St. Louis, Mo, 
$1,700,009. Parts and equipment for F-40 
and RF-4C aircraft for the Navy and Air 
Force, Naval Air Systems Command, Wash- 
ington, D.O, N00910-C8-G~0406 Mod POOO. 

— American Air Filter Co,, Inc., St. LouIb, 

Mo. $1*004,900. Trailer-mounted air con- 
ditioning unltB for maintenance and pre- 
flight checkout. Naval Air Systems Com- 
mnnd, Washington, D.O. N00010-60-C- 
0982. 

— Radiation Systeina Inc„ McLean, Va, $2,« 
940,545. Design, development, fabrication 
and testing of componenta, doveiopmentnl 
and iirototypo guidance sections, and asso- 
ciated Bupport equipment for Shrike i. 
(AGM-4BA-8) nntl-radlatlon missiles. Nn- 
val Purchasing Ofllco, Los Angeles, Calif. 
N00128-fl9-C-2n6. 

— General Steel Tank Co„ RoidsviHo, N.C. 
$1,310,400. Construction of four hlgh-capnc- 
Ity amphibious assault fuel systemB. Head- 
quarters, U.S. Marine Corp, Washington, 

D.C. N00027-69-G-0180, 

27 — Sperry Rand Corp., Great Neck, N.Y. 12,- 
600,000 (contract modlflcatlon). Moderni- 
zation of Mk 119 (Mods 0 and 5) com- 
puters, Naval Ordnance Systems Command, 
Waehington, D.O* N00017-69-C-2325. 


-R.D, Lambert and Son, Ine„ Chesapeake 
Va, $2,004,560. Conatrucitlon of and air- 
ciaft oveilmul anti ropali facltitv, Naval* 
Air IlcwQik Facility, NavnI Air Slntlon, 
Norfolk, Va Naval Facilities Englncerlrg 
Command, Washington, D.C. N02470-C8-C- 
0486. 

-Collins Radio Co., Cedar Rapids, Iowa, 
$2,261,041 AN/ARC-51 rod jo seta for air- 
craft. Naval Aviation Supply Ofllce, Thil- 
ftdelphia, Pa. N00383 60-C-2O93 
-Dillingham Corp., DBA llawnllnn Dredelng 
and Conatructlon Co„ and A1 Johnson Con- 
struction Co., Honolulu, Hawaii. $1,365,909 
Improvement of Diydock No. 2. Nnval 
Shlpynid, Penil Haiboi;, Hawaii. Nn\al 
Facllitlea Enginoreing Commnnd, Wash 
ington, D.C NG2471 QO-C-0333* 

-Electronic Specialty Co., Thomaston, Conn. 
$1,388,060. 26 electric motor gonerator 

sots and assoclatod contiol equipment 
Nnval Ship SystemB Goininnnd, WnBhing- 
ton, DC N00024-n9-C~6327. 

-Sperry Rand Corp., St. Paul, Minn. $1,- 
044,651. Computeis and assoc (a toil iciiah 
parts. Naval Ship Systems com urn nd. 
Washington, D.C. N00024-Q9-C-1300. 

-Gihbs Maniifacliirlng and Research Ce., 
Janesville, Wls, $1,000,399. Pi eduction of 
Ignition separation nascmblioa (Mk 3-1) 
for Asroc mlBsilos. Naval Ordnance Sys- 
tems Command, Washington, NODOH- 
60-C-1487. 

-Grumman Aircraft Engineering Carp.., 
Dethpago, N.Y. $1,146,000* Building main* 
lonanco at Naval Weapons Industrial RC' 
serve Plant nt Betlipngo. Nnvnl Air 
Systems Command, Wnahliigton, D.C. 
N00019-69 *C-0048. 

-Northrop Corp., Nowbiiry Park, Cnlll 
$4,460,171 (contract modlllcntlon) . RIQM- 
74 A target drones. Nnval Air Systems 
Command, Washington, D.C. NOOfllO-flO-C- 
0306. 

-Knman Carp., nioomflold, Conn. $1,682,090 
(coYiti’Hct modlUrntion). Parts and equip- 
ment for convoislon of irn-2A/n heli- 
copters to UII-2C twin-onglne configu- 
ration, Naval All SyHtema Command, 
Washington, D.C. NOOOIO-GO 0-0056. 
-HnzcUlno Corp,, LUUq Neck, N.Y* $1,165* 
760 Clnssiflcd electron Ic equipment for 
the Air Foico, Naval Air Systems Com- 
mand, ■WnBhington, D.O, N00910-69-C- 
0667. 

'McInnlN Brothera, Inc,, Mlutlon, La f 3,7 20,- 
047. Constriicliou of moclicnl facility at 
Bnrksdalo AFB, La. Nnval FaclKtlcH Kn- 
glnoering Commnnd, Washington, D.O. 
N624C8-67-C-O330. 

-Farmera Tool & Supply Corp., Denver, 
Colo, $2,637,485. Wlngfl and roller on as- 
semblles foi Sidowlndor and ChanaiiBlI 
miBsilca. Nnval Ordnanco Station, Indian 
Head, Md N00174 69*0-0627, 

-II. W, Stnnnold Construction Corp* and 
S. L, Ilachn, Inc. (Jotnl venture), Rsn 
Diego, Calif, $2,069,971, Confltructlon of 
barracks nt Nnval Training Ocnlcr, Fan 
Diego. Nnvnl Facilities Engineering Com- 
mnnd. N02473-^08 G-0122. 

-Pyrotcctor, Inc,, Illnghnin, Mass $l,Ul,- 
632. Fire-aupiu’esBlon oqulpmont a ad 
related <1nln fw Marine Corps amphibious 
voflsola. Naval Ship Syetema Commnnd, 
Wnshlngton, D,C. N00024-69-C-648a. 
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-Sperry Rand Corp,, St. Dnul, Minn. 41,* 
090,000 Design and devclopmeal of a 
Mlnntcmnu weapon syetema computer. 
Space and Misalle Systema Organization, 
(APSC), Los Angeles, Calif, F04701 69- 
C-0111, 

-Sporry Rand Corp., Salt Lake City, Utah 
$1,700,000. Proproduction planning and 
long lead time mntcrlalB for production 
of YQU--22A aircraft. Aeronautical Sys- 
tems Dl via ion, (AFStil), Wrlght-Pattewon 
AFB, Ohio. F3,3C67"69-C“1148. 

-Textron, Inc,, Oranta Pnss, Ore. $1,205.* % 
400. Production of multiple ejector racks. | 

I 
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for A-7D ftnd F-4 nircraft, Wnmor Robins 
Atr Malerlel Area. (AFLG), Robins AFO, 
Ga. F09ft0»-GD'-C-3320. 

— Huulies Aircraft Co„ Fullerton, Calif. 
$1,000,000 Prototype testiiiB of a wide 
band array radni. Rome Air Development 
Center, (AFSG) , Grims APB. N.Y. Fa0Q02- 
CO-C-OSOO. 

2 — McDonnell Dougins Corp., St, Louis, Mo. 
$3,138,000. Modification of RF-4C aircraft, 
Kobertflon, AIo. Ocigen Air Materiel Aren, 
(AFLC), Hill APB, Utah. F84601--68- 
A-20ie. 

€ — Gencrol Electric Co., Burlington, Vt. $1,- 
243,000. Production of ammunition storage 
drums. Arms m on t Development and Test 
Coaler, (AFSG), Eglln AFB. Fla. F08G3B- 
61)-G-0014. 

7— Gaedyenr Aerospace Corp„ Akron, Ohio. 
$2,060,000 Production of rndnr bombing 
ayaleina. Aeronniitlcal Systems Division, 
AFSG), AVriglit- Patterson AFB, Ohio. 
F33Q16-00'-C-1B60. 

12 — Laako Metal Products, Inc,, Chester, Pn. 
$3,048,870. Production of fin aasombUes for 
760-poiind bomba, Pitlston and West 
Chester, Pn. Ogden Air Materiel Area, 
(AFLG), Hill AFB. Utah. F42600-Cfl-C~ 
3171. 

— Kollsmai) Inatrumcnt Corp.* Syosset, N.Y. 
$2, 356, 00(1, Aoiospaco ground equipment 
(AN/trSQ-28) for UC-136 aircraft. Aero- 
nautical Systems Division, (AFSG), 
Wrigbt-Pntteiiion AFB, Ohio. F336B7-01>- 
C-0800. 

13 — Parincr InilustricB of America, Inc., Chi- 
cago, 111. $1,160,205. 71 fire trucks and 
epnre parts. Aiiplcton, WIs, Warner Robins 
Air Mnteiiel Aren, (AFLG) Robins AFB, 
Gn. FO9a03-0t)-C-a372. 

IG— Hughes Aircraft Corp., Culver City, Calif. 
$1,400,500, Modification of Falcon (AIM-- 
4D) mtaallcH and related aerospace ground 
equipment. Aeronautical Systems Division, 
(APSC), Wright- Patterson AFB, Ohio. 
F33057-6[I-C~OG80. 

19 — Moduiux, Inc,, Newark, Calif, $1,084,440 
(contract modification). Production of 
modular relocatable buildings, Warner 
Rollins Air MsLerlol Area, (AFLC), Robins 
APB. Ga. FOOflOS 60~C-164r)^P004. 

20— Locldiccd Aircraft Corp., Sunnyvnic, Calif. 
$1,016,000. l^rototypo development and 
testing of n space vehicle navigation and 
guidance imiirovement system. Space and 
Misalle Systems Organixatlon, (AFSC), Los 
Angelta, Calif. F04701~69-C-0150. 

— Lockbflcd Aircraft Corp,, Marietta, Ga. 
$1, Old, 643, Full-acnlo fatiguo tost program 
of C-i30H through B Borles aircraft. War- 
ner Robins Air Matoriel Area, (AFLC), 
Robins AFB, Gn, F09003-08-C-2DB6, 

21 — Chromnlloy American Corp., Now York, 
N.Y. $2,368,440. Repair and coating of 
J~B7 and J“7B engine turbine noaale guide 
vanes. West Nyack, N.Y, Snn Antonio 
Air Materiel Aren, (AFLC) Kelly AFB, 
Tex. F34001~08-A-2001. 

27— Gencrol Electric Co., West Lynn, Mass. 
$&,a00,000. CY C0 component improvement 
progrnm for T-04 engine series. Aero- 
nniitlcftl Syateirifl Division, (AFSC), 
Wright- Patterson AFB, Ohio. F83flB7-00- 
C-03BB-P00L 

29— Cable Comimmlcntion System, Inc., Cam- 
bridge, Maas $1,042,107. Engineering and 
furnlBhing nubniarine cable system between 
Sitka and Lena Point, Alaska. Cambridge 
and Portsmouth. N.H. Air Force Systems 
Command, Anclrews AFB, Washington, 
D.G. F4BQ38-C0-C“00fl7. 

— IlugliCR Aircraft Co., Canoga Park Calif. 
$3,110,000. Production of componentB for 
Falcon tnlssilca. Aeronautical Systems Div„ 
(APSC), Wrlght-Patteraon AFB, Ohio. 
F33667-00-0 1014, 

—Cessna Aircraft Co., Wichita, Kan. $11,082- 
000. Procurement of 0-2A aircraft, aero- 
flimcG ground equipment, spare pails, and 
data. Aeronautical Systems DIv., (AFSC), 
Wrlght-Patterson AFB, Ohio, F33G67--08' 
C-PZ2C). 
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29 — Canadian Commercial Corp., Litton Sys- 
temfl, Ltd., Rcxdnlc, Ontario. $1,204,04G. 
Piocuicmcnt of weapons rolnf»so conirol 
systems (ANASQ-01) for F~4D/E aircraft, 
Acioiiaullcul Systems DIv,, (AFSG), 
Wrlght-Patteraon AFB, Ohio. F88067~09- 
C-OC34-POOB, 


Navy Lets Contract 
for New LHA Ships 

The Navy has awarded a contract 
for construction of a new class ship 
to the Ingalls Shipbuilding Division 
of Litton Systems, Pascagoula, Miss. 
The $113.9 million contract provides 
for the construction of one multi- 
purpose amphibious warfare ship 
(LHA) and a long lead time for the 
second and third ships. A total of 
nine LHAa has been called for in 
the multi-year, billion dollar proposal. 
Delivery of the first ship is expected 
in spring 1973. 

Faster and more versatile than any 
amphibious warfare ships now in the 
Fleet, the LIIA will perform missions 
now requiring four different typos. 
As largo as an Essex-type carrier, the 
LHA combines the features of the 
amphibious assault ship (LPII), the 
amphibious transport dock (LPD), the 
amphibious cargo ship (LKA) , and the 
dock landing ship (LSD), The LHA 
will be capable of transporting and 
putting ashore an entire Marine bat- 
talion landing team, with their com- 
bat equipment. 

Incorporated into the ships will be 
now safety, propulsion and command 
facilities. A fire detection system will 
sense the presence of products of 
combustion in addition to temperature. 
The steam px^opulsion plant will bo 
automated, with a remote location 
central control system and built-in 
logic circuitry to handle engineering 
casualties automatically. 

In addition, command and control 
facilities will include semi- auto mated 
communications systems, and all- 
weather tralhc and approach control 
facilities ax’o provided for the holi- 
copters and boats. A special accli- 
matizing gym will provide either arc- 
tic or tropic weather conditioning for 
the Marine battalion. Medical facili- 
ties include three operating rooms and 
a 300-patient sick bay. 

The proposed nine LHAs represent 
considerable cost savings, according 
to the Navy. Some 21 specialized 
amphibious warfare ships will be 
deleted from the Navy's five-year 
plan, and three Boxer-type LPHs and 
some older amphibious ships will be 
retired when the LHAs join the Fleet. 

The project manager for the LHA 
program is Captain R. F. Wilkinson 
of the Naval Ships Systems Command, 
Washington, D,C. 


Navy's Nev^ Gunpowder 
Reduces Weapon Wear 

A new type of gunpowder called 
NACO (Navy Cool), which burns at 
temperatures 300 degrees cooler than 
standard gunpowder, has been devel- 
oped by the Naval Ordnance Sta- 
tion, Indian Head, Md. 

As a result of the reduced heat, 
shipboard gun wear has been cut in 
half. Since the liners inside the bar- 
rels of naval guns must be ixplnced 
periodically because of the erosion 
caused largely by heat, the develbp- 
ment of NACO means that combatant 
ships can stay on the firing line for 
longer periods. 

Another important advantage of 
NACO is the elimination of most of 
the muzzle blast and smoke usually 
associated with gunfire. This feature) 
diminishes the damage caused by 
gunfire on delicate shipboard equip- 
ment, especially electronic compo- 
nents. 

The virtual absence of flash and 
smoke provides the Navy, for the first 
time, with a universal propellant 
suitable for round-the-clock opera- 
tions. Ships will no longer need to use 
two kinds of gunpowder to prevent 
detection; a smokeless-type for day- 
time missions and a flashless type for 
nighttime use. NACO will servo both 
purposes. 

NACO propellant is now used by 
the Navy's five-inch .64 caliber guns. 
Development is also underway for use 
of the now propellant on other Navy 
weapons, including the IC-inch guns 
of the battleship USS Now Jersey. 
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DSA Establishes Control Polnf for Quality 
Assurance To Service Foreign Buyers 

Foreign governments, international organizations and foreign 
military contractors, authorized by the U,S. Government to procure 
military supplies in the United States, now have a single point of 
contact for quality assurance. 

According to a recently instituted system, the Defense Contract 
Administration Services Region (DCASR) New York, 60 Hudson 
St., New York, N. Y. 10013, a field activity of the Defense Supply 
Agency, has been designated as the central control point for quality 
assurance services on direct foreign military procurements. 

In the past the foreign buying activities have had to deal with 
several offices of the Military Services for administi'ation of 
contracts. 

Under the new central control point concept, the foreign repre- 
sentative gets in touch with DCASR New York as soon as a con- 
tract has been made with industry. DCASR New York then places 
the quality assurance for the work with the DCAS regional office 
responsible for the plant involved, or with a Military Service if 
the plant is under one of the Services for contract administration. 

When the quality assurance service is completed, the DCAS 
region or the military office involved reports the time and cost of 
the service to DCASR New York. DCASR New York then bills the 
foreign government for the cost of the service. Payment for the 
goods is handled between the foreign government and the American, 
contractor. 

There are exceptions to the new central control point program, 
however. Canadian purchases in the United States and direct pro- 
curements for which a Military Department is the executive agent 
will continue under the terms of seperate agreements. NATO’S 
Maintenance and Supply Agency will deal directly with the activity 
responsible for the supplier. 

The Defense Supply Agency expects the central control point 
concept to eliminate confusion and facilitate the quality assurance 
of military items produced for foreign buyers. 

The concept is the latest addition of unified service in the 
administration of contracts. 

A V, 
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Army Calls for 
^'Waterwings" for 
Combat Troops 

The Army Combat Develop- 
ments Command (CDC), Fort 
Belvoir, Va., is seeking a 10- 
ounce inflatable flotation device 
capable of supporting 260 
pounds — ^the equivalent of a sol- 
dier and his equipment — -for use 
in combat. 

The flotation device is in an- 
swer to needs from the field, and 
is seen as invaluable for troops 
engaged in water operations, 
such as those in Vietnam's Me- 
kong Delta. The device,- accord- 
ing to the CDC Letter Require- 
ment, would be worn with 
combat gear, be lightweight, 
compact, reuseable and relnflat- , 
able. In addition, it would make 
it impossible for the wearer’s 
head to go under water. 

The proposal calls for ease of , 
inflation/deflation and packag- 
ing. The device would be con- 
structed in two or three bladder- 
like compartments, repairable or 
replaceable at the squad level. 

Ideally, the flotation device 
would allow the soldier in the 
water to fire his weapon, and 
several of the devices would be 
joinable to form a raft to fur- 
ther serve soldiers in water 
operations. 
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Tlic rapid emergence of the hell* f 
copter as a major weapon sya* | 
tern iw the Army inventory has 
caused a virtual rewriting of ^ 
the tactical rule hook, Oppor- 
tuniticB for exploiting these ver- | 
satile craft in combat have i 
brought concomitant problcma 
in the avionics area. These prob- 
lems — and proposed Army solu- 
tions — are discussed in *‘Army 
Helicopter Avionics/’ featured 
in this issue. tq 





P resent-day gi'ound warfare has 
expanded from the conventional 
dawn-tO'dusk limited operations to 
continuous, 24-hour, full scale opera- 
tions, For airmobile tactics the im- 
plication is clears significant aviation 
electronic equipment improvements 
arc required for night and adverse 
li^-^sather flight operations in order to 
increaso the effectiveness of the 
g^round forces. 

The current Army inventory in- 
cludes both fixed and rotaiy wing air- 
craft systems. Rotary wing systems 
include the UH-1 (Iroquois) series 
utility transports; the CH^47 
{Chinook) series light tactical trans- 
ports; tlm OH-6A (Cayuse) and the 
OH-6 8 A light observation helicopters; 
the AH-IG (Cobra) attack helic/)pter; 
and the CH-64 (Flying Crane). 

Fixed wing aircraft systems include 
the OV-'l (Mohawk) series surveil- 
lance aircraft, and the U-8 and U-21 
itillty and special mission aircraft 
These rotary and fixed wing air- 
craft systems, with the exception of 
i limited number of specially equippecl 
>'ehicles, contain non-integrated 
ivionics systems made up of various 
u notional black boxes and having 
iniited capability for continu,ous 
operations. 

Several future (near term)^ aircraft 
OF DOCS. 
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systems are now in concept formula- 
tion, or in the early planning phase: 

• Utility Tactical Transport Air- 
craft System (UTTAS). 

• Heavy Lift Helicopter (HLH). 

• Manned Aerial Vehicle for Sur- 
veillance (MAYS). 

• Light Tactical Transport Air- 
craft System (LTTAS)^ 

The UTTAS, HLH, MAYS and 
LTTAS are prop/>aed I'eplacements for 
the UH-1, CH^64, OV-1 and CH-^d?, 
respectively, To these last four air- 
craft systems we assign highest 
priority in tenns of providing im- 
proved avionics capabilities. 

Avionics systems or components 
evolving from any of these system 
development programs may be con- 
sidered for application to present air- 
craft systems during phased rebuild 
programs, but only on a cost-effective 
basis. 

The avionics for UTTAS and any 
other new aircraft systems should be 
^Tntegrated Ground- Airborne Avion- 
ics Systems.^' There should be integra- 
tion and functional modularity within 
the aircraft and on the ground, among 
multiple aircraft, and between air- 
craft and the ground. The extent of 
integi*ation and/or confederation will 
depend ultimately upon time, tech- 
nology, cost, and effectiveness con- 


siderations. These advanced avionics 
systems will consist of modular and 
integrated computation (central or 
confederated), multipurpose sensors 
and displays, and standard digital 
interface between sensors, computa- 
tion, displays, and controls. 

The main thimsts ^f this integrated 
systems approach are embo<lied in the 
modular design concept which ^vill 
provide ; 

8 Enhanced mission reliability 
through the implementation of grace- 
ful mode degradation. (The system 
must be designed to sustain a reason- 
able degree of combat damage and 
still continue to function.) 

• Increased commonality and stand- 
ardization, through the use of com- 
plete systems or portions thereof, in 
both sophisticated and less comple 
Army aircraft systems, across th 
tactical fleet. 

• Standard digital interface (for- 
mat, levels, rates, etc.) between 
sensors, computation elements, dis- 
plays and conti'ols. 

• Improved future gro’wth potential 
and flexibility, without major redesign 
and retrofit, to afford easy inter- 
change and/or addition of sensors, 
(The avionics system fielded with a 
new aircraft will very probably 
change significantly during the useful 

1 



life of the aircraft.) 

o Increased mission and cost ef- 
fectivenogs by allowing: subsystems, 
not required for a mission, to be re- 
moved from the system without affect- 
ing: the operation of other system 
functions, 

0 Significant gains in terms of 
weight, reliability, vulnerability, and 
other system characteristics, ver^sUs a 
non-integrated macro-system (or 
black box) approach for a given tecli- 
nology base. 

Scope of Technical Effort 

The major technical areas of effort 
that are required to achieve these 
goals must include systems engineer- 
ing and man-machine interface; tech- 
nology improvement; and system 
effectiveness measurement. These four 
areas must be addressed by the Gov- 
eiTfiment to provide guidance to indus- 
try during concept formulation and 
for contract definitions. 

Systems Engineering. 

Systems engineering includes sys- 
tems analyses, synthesis, simulation 
and, ideally, feasibility flight test 
demonstration, System analyses are 
required by the developing agency to 
translate those operational i*equiro- 
ments, embodied in the applicable air- 
craft system Qualitative M-ateriel 
Development Objective (QMDO) and 
pei*tinent Army Combat Develop- 
ments Command studies, into technical 
characteristics. 

Systems syntheses are also required 
to define avionics systein and subsys- 
tem specifications, identify candidate 
technology for tradeoffs, identify 
candidates for technology Improve- 
ments (in size, weight, power con- 
sumption, cost and reliability), and 
identify technology gaps. The output 
of these efforts will enhance logistic 
commonality for the Army acmss the 
aircraft fleet, insure that problems 
peculiar to the Aimy (improved air- 
ground interactions, map-of-the- earth 
operations, etc.) are adequately ad- 
dressed, and identify discrete tech- 
nical characteristics. 

Mnn-Maclilne Interface. 

Early definition of an acceptable 
crew station layout is required in 
order to guide industry through the 
various phases of the development 
cycle leading toward the fielding of 
the first operational unit. The Army 
pilot is unique in that he must be 
capable of flying not just one type 
aircraft but, in many cases, virtually 


any within the inventory. Theretee, 
a thoi’ough analysis is required to 
maximize commonality of aircraft 
system crew stations and, ultimately, 
minimize transition training dif- 
ficulties fr.om one aircraft to another. 

Cx’ew station design can be accom- 
plished initially in the simulation 
phase of system engineering and in 
the feasibility flight test phase. While 
simulation does provide a carefully 
controlled laboratory environment, in 
which exact cause and effect relation- 
ships can be quantitatively estab- 
lished, simulation does not eliminate 
the need for real-world feasibility 
flight tests. Feasibility flight tests are 
performed with an in-service test bed 
aircraft, and existing hardware, to 
px’ove conceptual feasibility. 

Technology Improvements. 

The technology program is a dual 
effort. For those avionics subsystems 
whose performance borders on or has 
reached tho tactical payoff limit (e.p., 
radar altimeters, doppler velocity 
sensors, communicatuous transceivers, 
etc.), the major thrust of technology 
enhancement will be directed toward 
significant reductions of size, weight, 
power consumption and cost, and im- 
provement of reliability. In those 
areas where technology or .operational 
experience is not as extensive 
gunfire detectors, steep approach and 
landing, obstacles sensors, etc.), the 
thrust of technology will be to obtain 
the best level of perfonnance capa- 
bility within a specified time frame. 

System ElFcetivoness. 

It is vital that tho Govoimment 
identify effectivoness criteria, in terns 
of critical performance parameters, 
their boundary limits, ' and the 
aoiisitivity of total aircraft system 
mission performance to changes in 
these parameters. These criteria are 
just as necessary for avionics as they 
are for airframe, fire control, and 
weapons, These criteria must be pro- 
vided to industry in concept formula- 
tion, so that the sensitivities of the 
avionic performance requii^ments are 
underst(Yjd and can be applied in 
tradeoff decisions, Further, the Gov- 
ernment must use these criteria, 
preferably in the foi’m of an effective- 
ness model, as a yardstick to ade- 
quately and fairly judge competitive 
contract definition phase proposals in 
accordance with a well defined frame 
of reference. 

GovernimenMndustry Interface 

Government and industrial effoi'ts 


are performed by and through ap- 
pr.'xpriate Army Material Command 
subordinate commands and the appli- 
cable project manager. During con- 
cept fonnulation, the Govemment 
must perfomi and/or support oper- 
ational analyses to define system op- 
erational requirements, and mission 
and performance envelopes. Further, 
the Government must translate these 
operational requirements into tech- 
nical characteristics. The required 
concept formulation systems engi- 
neering, man-machine interface, tech- 
nology candidate developments, and 
system effectiveness modeling are per- 
formed by appropriate government 
and industrial groups. 

Industry is required to pay partic- 
ular attention to parametric design 
studies for alternative system ap- 
proaches and tradeoff decisions, 

UTTAS is presently in the concept 
formulation phase. More comprehen- 
sive concept fomulation investiga- 
tions are planned for the MAYS pro- 
ject which will involve flight teat 
demonstrations, procurement of pro- 
to-type equipment, integration of 
contractor- and government-furnished 
equipment in test bed aircraft, flight 
testing and data reduction of test i^- 
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suits, as well as parametric 
and tradeoff studies. 

Since funding for concept formula- 
tion studies is normally small com- 
pared to total program costs an<l with 
the anticipated contract definition 
phasej industry investment in those 
internal research and development ac- 
tivities to improve its competitive 
position often occurs. This applies to 
potential vendors for all aircraft sub- 
system equipments, as well as poten- 
tial prime contractors. 

The breakout of contractor-furn- 
ished equipment (CPE) versus gov- 
emment-fumished equipment (GPE), 
determined during negotiations with 
the contract definition contractors, 
could result in complete CPE, com- 
plete GPE, or an intermix of each. 
This subject has received much atten- 
tion in the last few years but always 
should be decided on the basis of 
which (CFE or GPE) is best for the 
Government. For the Army, com- 
monality across the fleet is obviously 
desirable, if not mandatory, in order 
to reduce to a minimum the mainte- 
nance and logistics tail in an air- 
mobile environment. 

Problems In Helicopter Avionics 

rt is the purpose of airborne avi- 
onics to enhance the capability of the 
crew to perfonn various missions 
(transport, weapons, surveillance, 
command control, etc.) in the most 
jflicient and cost-effective manner. 
This should be the criteria in tlie 
iesign, development and evaluation 
)f all avionics, 

Since the Army's principal tactical 
drmobile vehicle is, and will most 
ikely continue to be, the rotary wing 
urcraft, it is important that we ex- 
unine those major characteristics and 
i&es which are unique to such vehicles 
nd which impose constraints on 
irborne avionics design. These con- 
tra ints are categorized in three 
lajor groupings, 

hysJeal Constraints. 

The major physical limitations pf 
elf copters as aircraft include inef- 
cient lifting characteristics, in- 
erent instability, and relatively wide 
?ee<l ranges. The lift capabilities 
nd, therefore, the useful load liml- 
itions of helicopters, as compared to 
xed wing aircrift, are well known, 
t general, helicopter use in tactical 
lerations places a premium on 
eight reduction to a far greater 
Jgree than in other air vehicles. In 
'der to increase reliability and 
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reduce weight, siv.e and electrical load 
requirements in airborne oloc Ironies 
for Army aircraft, ap]Dlication of 
solid state devices, micro elec ironies, 
and flush-mounted antennas have 
been applied to communications 
equipment. The Standard Lightweight 
A vioni cs Equ i pmon t ( SL AE ) — i or- 
merly identified as the Light Observa- 
tion Helicopter Avionics Package 
(LOHAP) — has resulted in a weight 
saving of about Bb pounds over ihai 
of the * ‘stand aril” equipments for 
VHP-PM, VHP-AM, UHF-AM, in- 
tercommunications and Automatic Di- 
rection Finder (ADF), or 45 pounds 
versus 100 pounds. 

In meeting the challenge of pro- 
viding significant improvonieiita in 
night and adverse weather flight 
opercations, as mentioned at llie out- 
set, application of these techniques 
(and others yet to evolve) to tlie 
other avionics functions of naviga- 
tion, instrumentation, environment 
sensing (terrain avoidance, formation 
flight), landing and air traific regu- 
lation must be made. Although micro- 
electronics have been applied in the 
design of many of these subsystems 
and are available today, €.(/., the In- 
tegrated Helicopter Avionics System 
(III AS) further improvements can be 
made by dc.signing nuiliipuri)oae sen- 
sors, and through the application of 
large-scale integrated circuits to the 
current generation of sub sya toms. 

The alleviation of inherent jirob- 
loms, asnociuled with current rotary 
wing aircraft, can bo more efllclently 
provided by electronic tecbnic|Uos 
than by mechanical and/or electro- 
mechanical combinations. This Is true 
to an even greater degree when 
advanced VTOL aircraft syatems are 
considered or when apj}lying auto- 
matic IFR flight modes to “c,onveu- 
iional" rotor craft, both requiring 
dynamic control tlirough a coinpu tor- 
aided outer loop or automatic flight 
path control system. Therefore, in 
order to unburden the pilot and pro- 
vide greater efllciencies in flight and 
mission accomplishment in the more 
demanding environmental modes of 
operation envisioned for the near- 
term and longer-range systems, 
highly reliable electronic fliglit con- 
trol systems {fly-])y-wire) coupled 
with integrated computation unci dis- 
plays are required, 

Eaviroiiinental Constraints, 

Tho spectrum of vlbraifon fre- 
quency found in helicopters include 


those encountered in fixcMl-wing air- 
craft of i^5cps and above and also 
tho low(‘r range, ilown to 4 or 6cps. 
Double displacement amplitudes as 
great as 0. 1 inches are also encoun- 
torod at numerous resonances. 
Vibrational (miv iron men ts ,of these 
kinds hav<' resulted in many ojiora- 
iional oquipnieut failures and me- 
chanically induced electronic interfer- 
eiiees, Emphasis on the application 
of increa.sod reliability requirements 
and reliability testing of now equip- 
mcnit will as,si.st greatly in reducing 
these problems. Devolopincnt of 
vibration isolators, whieh can cover 
the full Rpeotrum of vibration/ 
amplitude ranges encountered, may 
also assifiU 

High ambient cockpit noise, either 
In an enclosed cockpit or with open 
coeki)ii door.s, as encountered in some 
armed liolicopterB present both a 
human factors and an inter-crew 
commnnieutions iiroblem, Notch-typo 
microph.ono fillers and selcetive sound 
proofing are cuvroni solutions to 
imiirovo ciw comfort, reduce fatigue, 
and iinjirove the quality of communi- 
cations (alr-io-air, air-to-ground and 
iiilorcrew). Tlie developmcmt of im- 
proved airframe F;oundproofing and 
now contact microphonos (skull or 
throat types) are further possible 
Holutions, 

Turning rotors have caused rotor 
modulation inlt'rferenec.'i to ADF and 
Visual Omni Rango (VO It) equip- 
ments, and the elTect on liigh fre- 
quency equipments is still somewhat 
undefined. Induced low frequency 
interforcnco and aircraft antonna 
masking and roflcctions still exist. 
Normal downwash ofFocts over tho 
fusolago makes aerodynamic Instnv 
mentation almost impossiblo during 
flight and hover. Flying sand, dust 
and fitones during lift-oiT, hover, 
ground taxi and landing add opera- 
tional and miiintonanco woes. Al- 
though not its primary purpose, 
pierced aluminum planking 1ms 
helperl somewhat in regard in sand 
and dust, The elimination and/or 
componaallon of rotor modulation and 
Iho development of new type.s of 
mechanical and/or electrical aero- 
dynamic instrumentation still peso 
real challenges. 

Static electricity buildup in flight 
and during liover may produce low 
frequency navigation interference and 
personnel safety hazards during 

(co7Uinncd on papo &2) 
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Defense Personnel Support Center 


Procurement' of Life-Supporting Supplies 
for the Armed Forces 


Brigadier General William M. Mantz, U! 


P roper clothing, good ineals, and 
medical supplies are vitally im- 
portant to each soldier, sailor, marine 
and airman in militaiy sea^ico. Pro- 
curement and distribution of these 
life-supporting supplies — clothing, 

food and medical materiel — is the 
mission of the Defense Personnel Sup- 
port Center, 2800 S. 20th St,, Phila- 
delphia Pa,, a field activity of the De- 
fense Supply Agency. 

Common-use supplies procured by 
the Defense Personnel Support Center 
(DPSC) range from socks, undenvear, 
unifoims, footwear, various types of 
militai’y rations and drugs to highly 
sophisticated liospital equipment. 
Approximately 27,800 items in the 
militaiy part of the Federal Catalog 
are centrally managed by DPSC. In- 
ventory in the three commodity areas 
at the end of 1968 was about $1.4 
billion. Issues or sales to customers 
during PY 1968 totaled $2.33 billion, 
and the center^s obligations amounted 
to $2,1 billion. 

Organizaflon and Operation 

The Defense Supply Agency (DSA) 
established the Defense Personnel 
Support Center in July 1966 by mov- 
ing the Defense Subsistence Supply 
Center from Chicago, 11!,, and the 
Defense Medical Supply Center from 
New York City, and consolidating 
them with the Defense Clothing and 
Textile Supply Center at Philadel- 
phia, The new DPSC was established 
with its present commodity-functional 
organization, Including organizational 
elements for determinl^tion of supply 
requirements, technical quality assur- 
ance, procurement, and the necessary 
administrative elements, such as legal, 
comptroller, personnel, etc. DPSC 
also operates a clothing factory which 
manufactures orders normally too 
small for industry contractors, pilot 


models for research and development, 
and special measurement garments. 
The in-house factory provides capa- 
bility for immediate response to ur- 
gent demands, and furnishes produc- 
tion and design technology to con- 
tractors. 

Clothing, textiles, and medical sup- 
plies are procured by DPSC at Phila- 
delphia, but most food items are 
bought through Subsistence Regional 
Headcfuarters organizations strate- 
gically located throughout the United 
States, Addresses of DPSC Subsist- 
ence Regional Headquarters are: 

• Chicago — 636 S, Clark St,, Chi- 
cago, 111. 60606. 

• Kansas City — 607 Hardesty Ave., 
Kansas City, Mo, 64124. 

• Los Angeles — Federal Building, 
312 N, Spring St., Los Angeles, Calif. 
90012. 

• New Orleans — 4400 Dauphine 
St,, New Orleans, La. 70140. 

• New York — Third Ave. and 29th 
St., Brooklyn, N. Y, 11232. 

• Oakland— 2166 Webster St., Ala- 
meda, Calif. 94506, 

• Richmond — c/o Defense General 
Supply Center, Richmond, Va. 23219. 

• Seattle— Pier 91, Seattle, Wash, 
98119. 

To assure the quality of everything 
DPSC buys, specifications provided 
by the Military Services are used 
when solicitations are issued to indus- 
tiy. After a contract is awarded, 
DSA's Defense Conti’act Administra- 
tion Services (DC AS) organization 
administers the contract, with pri- 
mary responsibility for Insuring con- 
tractor compliance with specifications. 
Technical assistance is provided to 
DCAS by the center, when requested. 
Most of DCAS quality assurance tech- 
nical people are in day-to-day contact 
with contractors, and they are backed 
up by engineers and product special- 
ists who are avaiable when new or 


unusual problems arise. Also, DC 
has recently developed a quality au 
providing for an independent prodi 
evaluation by personnel other than I 
individuals directly responsible J 
inspection and acceptance. 

While the volume of business a 
the center^s concern for quality « 
essential ingredients of supply me 
agement, achievement of efnciency a 
economy are also major elements 
concern. That part of the story c 
best be illustrated by relating t 
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development of the supply situation 
since July 1965 and the savings made 
during this period. 

Two Mafor Problems 

In the Binniner and fall of 11)05, 
the center was faced with two major 
problems simultaneously. First, there 
was the transfer of the subsistence 
headquarters operation from Chicago 
to Philadelphia, and the medical ma- 
teriel activity from New York. At 
tho same time came the initial shock 
of the Southeast Asia buildup ami 
its rapidly mounting supply require- 
ments. Loss of trained personnel re- 
sulting from the consolidation added 
to the criticality of the problems. 

At tlie time of consolidation in 

1965, the three commodities were in- 
compatible insofar as automatic data 
procedures, formats, criteria, and 
other details in the billing of cxis- 
tomers were concerned. By March 

1966, however, one system had been 
developed for all three commodities. 
As a result of this development, 32 
computer programs were eliminated. 

By the end of the first fiscal year, 
nsolidation had been successfully 
coinplished. However, by that time, 
pply demands from Southeast Asia 
id mounted to almost unmanageable 
roportions, For example, the demand 
or Meal Combat Individual (the mod- 
ern version of the "C” ration of 
World War II) jumped from 28,872,- 
000 in FY 1964 to 164,266,000 in FY 
1966, The center obligated $1,314.4 
million for food, clothing and medical 
materiel in FY 1966, In FY 1966, it 
obligated $2,684,2 million for those 
commodities, doubling total procure- 
ments in a brief span of 12 months, 
Acceleration of the Vietnam fight- 
ing came at a time when the center’s 
stocks in the three commodity areas 
were relatively low. There wore in- 
adequate mobilization stocics, primar- 
ily because of budgetary limitations. 
Furthermore, the clothing industiy 
was going through the most unprece- 
lented boom in the national economy, 
riius, the center was trying to sup- 
port a war under peacetime condi- 
ions, 

As a result of the shortage of on- 
land stocks and the problems of con- 
solidation of three centers into one, 
iupply performance suffered during 
he first six months in FY 1966. 

By the early months of calendar 
ear 1968, the center had solved most 
f its supply management problems, 
nd percentages in stock availability, 


on-time fill, and backorders had 
reached normal peacetime levels. 

Feeding the Troops in Vietnam 

In supplying perishable food to Viet- 
nam, the problem was not lack of 
availability, but rather lack of in- 
country refrigeration capacity in 
Vietnam, lack of a sufficient number 
of reefer vessels in which to ship 
items that must be kept under re- 
frigeration, and loss of shelf -life 
during the long ocean voyage. This 
situation persisted for a period of 
about IG months, but has now been 
alleviated by improved in -country fa- 
cilities and increasing use of refrig- 
erated container shipment, 

The support and cooperation of 
American industry in no small mea- 
sure aided tlie solution of problems 
to meet the military subsistence needs 
in Southeast Asia, Since tho early 
clays of the Vietnam buildup, the food 
industry has been requested to supply 
non-perisliable military subsistence in 
completely unitized loads, protected 
against rough liandling and prolonged 
outdoor storage in a tropical atmos- 
pliere. All non-perishable food sup- 
plies destined for Southeast Asia must 
be loaded on high quality foui'-way 
pallets, produced accoi’ding to require- 
ments of rigid military specifications. 
The unit containers — tin cans — must 
be OD coated and packed in solid fiber, 
water-resistant cases; these cases 
must then bo placed on pallets pro- 
tected by a polyethylene shroud and 
encased in solid fiberboard sheating; 
and, finally, they must he strapped to 
the pallet itself. 

All of these requirements have cre- 
ated many problems for an industry 
which is normally geared to short 
transportation hauls, short storage 
periods, and quick turnover in the 
commercial market. 

The box industry had to convert 
from the manufacture of corrugated 
fiberboard to solid water-resistant V- 
Board, It had to manufacture great 
quantities of water-pi'oof plywood. 
Pallet manufacturers had to convert 
from the production of relatively in- 
expensive lightweight pallets of soft 
wood to sturdy pallets of hard wood. 

Another major problem was the 
sudden requirement for many food 
items which had not been procured 
in quantity since the days of the 
Korean War. Included among them 
a wide range of operational and com- 
bat rations and great quantities of 


canned meat pro<lucts. Specific^* 
had to be quickly updated to 
new technology and proces.sing 
ods developed by industry durii’’^ 
period since the Korean War, 
through efforts of government 
scientists and the unlimited 
tion of industry teclinologlsts^ 
operation was accomplished witl^ 
patch. 

Solving the Clothing Need^ 

In the clothing area, the 
tion of new items particularly 
for the Southeast Asia envirofi*' 
also presented problems. Tho 1^ 
weight tropical uniform, which 
been initially standardized in 
the Army Special Services Forces* 
promptly adopted by the Army* 
Force and Marine Corps, Tho 
molded sole tropical combat boot 
became a high-demand ilom. 
Army and Marine Corps placed 
ceedingly high demands for ihl,*) b 
The boot was first procuroil in I 
but as late as 1966 there was only 
manufacturer in tlio country > 
could produce it, and he was mak 
only 60 pairs a day. 

A second phase of this cloth 
problem area was the magnltudo 
requirements for some 15,000 it( 
with military characteristics, moat 
which are not used by the civil 
population, To get tho required a 
plies on time, the center Inlnnsil 
its internal integrated operati' 
among item managers, technical s 
calists, and contracting ofilcors. 
then worked closely with tho 
Services to reduce unit allowaiicoR 
servicemen, and to reduce stock lev 
in posts, camps and stations, Wli 
ever necessary, specification roqul 
ments were temporarily relaxed 
make it easier for new contracb 
to manufacture military items. Tci 
nical and production personnel of | 
DPSC clothing factory furnished i 
vice and assistance to contraclora 
the fabrication of new uniform ileji 

In all three commodity arcus mi 
aged by DPSC, military demnn 
created a need for substantial j 
clustry orientation to effectively traj 
mit these demands to contractors 
to lay before them programmed pj 
curements as far distant into the ( 
ture as could adequately bo foreca, 
Through constant conferences w| 
the heads of clothing, food and me< 
cal materiel manufacturers, the 

(contmued o7z page ) 
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DEPARTMENT OF DEFENSE 

Gilbert W- Fitzhngh» who has held 
tbe poaition of Chairman of the Board 
and Chief Executive Officer of Metro- 
politan Life Insurance Co. since 1966, 
has been appointed Chairman of a 
BUie Ribbon Panel to study the organ- 
ization of the Defense Department, its 
research and development programs, 
and its procurement practices. Sec- 
retary of Defense Laird has said he 
expects this panel to conduct the most 
comprehensive review of DOD since 
the Hoover Commission studies of 
1947 and 1053. 

Robert J. Prangor is the new Dep. 
Asst, Secretary of Defense for Near 
East and South Asian Affairs, Office 
of the Asst. Secretary of Defense (In- 
ternational Security Affairs). 

Paul IVolIstadt has been named 
Dep. Asst. Secretary of Defense 
(Jfanpower and Reserve Affairs) for 
Manpower Research and Utilisiation. 

Yuan-Li Wii has been sworn in as 
Dep. Asst, Secretary of Defense for 
Policy Planning and Arms Control, 
Office of the Asst. Secretary of De- 
fense for International Security Af- 
fairs. 

David K. F. Lambert has assumed 
the duties of Dir,, Small Business and 
EJconomic Utilization, in the OiTice of 
the Asst. Secretary of Defense (In- 
stallations and Logistics). 

RAdm. John P* Sager, USN, has 
been named Excc, Dir,, Technical and 
Logistics Services, Defense Supply 
Agency, Alexandria, Va. 

RAdm, Donald M. White, USN, is 
the now Dep. Dir. for Inspection 
Services, Ofilcc of Asst. Secretary of 
Defense (Administration). 

Brig. Gen, Chester J. Butcher, 
USAP, has been named Chief, Re- 

remen ts and Development Division 
3/fice of the Joint Chiefs of Staff. CoL 
^VIH'ani L Evans, USAF, (brig, gen, 
I electee) replaces Brig. Gen, Butcher 
IS Dep. Dir. for Concepts and Opera- 
fonal Readiness, Defense Communi- 
lations Planning Group. 

Brig* Gen, Theodore S, Coberly, 
JSAF, has been assigned as Corn- 
nan der, Defense Contract Adminis- 
ration Services Region, Defense 
lUpply Agency, Los Angeles, Calif. 






Brig. Gen. Vernon R. Turner, 
USAF, has replaced Brig. Geu. 
Robert J. Meyer, USAF, as Dir., Air- 
craft and Missiles Office, Office of the 
Asst, Secretary of Defense (Installa- 
tions and Logistics). Brig. Gon. 
Meyer has retired, 

Col. James U. Pugh Jr., USAF, 
(brig, gen. selectee), is the new Exec, 
Dir,, Procurement and Production, 
Defense Supply Agency, Alexandria, 
Va. 

Col. Elmer D. Howk, USAF, has 
been named as Dep, Commander, De- 
fense Logistics Service Centei', De- 
fense Supply Agency, Battle Creek, 
Mich. 


DEPARTMENT OF THE ARMY 

Maj. Gen. Andrew P, Rollins Jr. 
has been confirmed as President, Mis- 
sissippi River Commission, Vicksburg, 
Miss. He has also succeeded Maj. Gen. 
R. G. MacDonnell as Div. Engineer, 
Lower Mississippi Region, Army 
Corps of Engineers. Maj. Gen. Mnc- 
Donnell has retired, 

Brig. Gen, lilahloii E. Gates is the 
new Asst. Dep, for Research and Lab- 
oratories, Army Materiel Command, 
Wa.shington, D.C. 

Brig. Gen. James G, Knlergis has 
reported to the Army Materiel Com- 
mand as Comptroller and Director of 
Programs, 

Dr. L. R. Shaffer has been ap- 
pointed Asst. Dir., Army Corps of 
Engineers Construction Engineering 
Research Laboratory, Champaign-Ur- 
bana, 111. 

Col. Ernest H. Davis has assumed 
the post of Dir, of Concepts and 
Plans, Army Combat Developments 
Command, Fort Belvoir, Va. 


DEPARTMENT OF THE NAVY 

Gen. Lewis W. Walt, USMC. Asst. 
Commandant of the Marine Corps, re- 
ceived his fourth star in ceremonies in 
Washington, D.C., June 2. 

RAdm, Thomas S. King Jr. has 
been named as Dep, Commander and 
Chief of Staff, Military Sea Trans- 
port Service, Washington, D.C, 


The Navy Department has an- 
nounced the appointment of RAdm. 
Raymond E, Peet as Dir., Office of 
Program Affairs, Washington, D.C. 

Capt. Cyril T. Fauldera Jr, is the 
new Project Manager for the All- 
Weather Carrier Landing Systems 
Project, Naval Material Command, 
Washington, D.C. 

Capt. Edmund B. Mahiiiske has 
been chosen as Dir., Naval Electronics 
Systems Command Center, Atlantic 
Div., Portsmouth, N.H. 


DEPARTMENT OF THE 
AIR FORCE 

Gen, John D. Ryan has succeeded 
Gen. John P, McConnell as Chief of 
Staff of the Air Force. Gen. Mc- 
Connell has retired. His successor as 
Vice Chief of Staff is Gen, John C, 
Meyer, 

(Jen. Howell M. Estes Jr., Com- 
mander, Military Airlift Command, 
Scott AFB, 111,, retired August 1. His 
replacement is Gen. Jack J. Catton, 
who was concurrently promoted to the 
I'ank of genei'al. 

Gen. Seth J. McKee was promoted 
from It. gen, and has replaced Gen. 
Raymond J, Reeves as Commander, 
North American Air Defense Com- 
mand and Commander, Continental 
Air Defense Command. Gen. Reeves 
retired August X. 

Maj. Gen. Joseph R. DeLuen has 
replaced Maj* Gen. Frederick E. 
Morris Jr. as Commander, Advanced 
Logistics Systems Center, APLC, 
Wright-Patterson APB, Ohio, Maj, 
Gen, Morris ia now Dir., Data Auto- 
mation, Ofllce of the Air Force Comp- 
troller, H(i., U,S. Air Force. 

Brig. Gen. Leo A. Kiley, Com- 
mander, Office of Aerospace Research, 
Washington, D.C., has retired, 

Maj. Gen. Andrew J, Kinney, Com- 
mander, Armament Development and 
Test Center, APSC, Eglin AFB, Fla,, 
has retired. His successor ia Maj. 
Gen, Jewell C, Maxwell, 

Maj. Gen, John L, McCoy, Dep. 
Chief of Staff for Plans, AFLO, 
Wr'ght-Patterson AFB, Ohio, has re- 
tired. 
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DOD-Industry Reciprocity Advances 
Composite Materials Technology 


C ombined efforts of Government 
and industry have verified the 
most optimistic predictions for aero- 
space structural composite materials. 
Prototype hardware, fabricated under 
Air Force contract or throuefh inde- 
pendent research and development ef- 
forts and currently in-service on an 
experimental basis, has established 
technological feasibility and has con- 
firmed that substantial weight sav- 
ings and performance improvements 
can be achieved through the use of 
reinforced composite materials. 
Equally important, tremendous inter- 
est and enthusiasm has been generated 
in industry, and a truly broad cross 
section of the aerospace industry Is 
now involved in structural composite 
development* 

The Defense Department structural 
composite materials program is under 
the direction of the Air Force Sys- 
tems Command ( APSC) . It is the out- 
growth of extensive in-house and con- 
tract researcli, sponsored by APSC^s 
Air Force Materials Laboratory 
(APML), which demonstrated the 
great potential of boron and graphite 
fiber reinforced composite materials 
for aerospace structural applications. 
This potential is due to strength and 
stiffness (modulus of elasticity) to 
density ratios far superior to conven- 
tional materials. 

The total technology concept ap- 
plied to the advanced composite ma- 
terials program requires considera- 
tion of many factors, such as ma- 
terials properties, design concepts, 
design procedures, stress analysis 
methods, manufacturing methods, 
component testing, cost effectiveness, 
and system compatibility. The APML 
objective is to fully acquaint industry 
with the practical structural utiliza- 
tion of reinforced composite mate- 
rials ^ and to design, fabricate and 
test full-scale, flight- worthy hardware 
that will conclusively demonstrate the 


advantages of these materials. There- 
fore, aerospace structural hardware 
development was introduced in the 
beginning stages to provide a real- 
life focus on both progress and prob- 
lems. This has resulted in vigorous 
and early training of the using in- 
dustry in the structural hardware 
product form it will eventually 
market. 

Structural composite materials 
have advanced from the research 
stage to experimental use, and the 
actual experience obtained in the 
design, fabrication and test of com- 
posite primary structures has instilled 
a high degree of engineering confi- 
dence, Cost effectiveness and produci- 
bility are still areas of concern al- 
though considerable progress has been 
made, particularly in the areas of fila- 
ment and preimpregnated tape pro- 
duction. 

Development of Concept 

Concepts involved in high-modulus, 
high-strength fiber reinforced compos- 
ites were proposed and documented by 
APML in 1958, and were based on 
boron as well as other materials, Con- 
tract development procurement action 
was initiated in 1969, and a contract 
for development of continuous boron 
filament was placed with Texaco, Inc,, 
in 1960. After two to three years of 
development effort, the cost of boron 
filament was in the area of $8,000 per 
pound. 

At the time the DOD advanced de- 
velopment program was implemented, 
in 1966, boron filament had achieved a 
70-pound-per-month output capacity 
at a cost of approximately $1,000 per 
pound. Further process development 
efforts resulted in the direct payoff of 
pi'oduction type processes for filament 
with minimum tensile strength of 
400,000 psi (average of 460,000 psi), 
60 million psi modulus, and good fila- 
ment diameter control. This develop- 


Doctor Alan M. Lovelact 

ment eliminated costly and wasteful 
filament etching treatment. The proc- 
essing knowledge established by these 
efforts stimulated a competitive fila- 
ment supply situation and, as a 
result, boron filament is now availably 
at a cost of approximately $260 per 
pound. This cost reduction is particu- 
larly encouraging in view of the low 
volume of filament produced to date. 
Primary boron filament producers 
presently have a total annual capacity 
of over 6,000 pounds, which can be 
rapidly escalated to a production level 
of 60,000 to 100,000 pounds a year. 

While the bulk of the harwaro fab* 
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ricated has utilized boron filament, 
graphite fibers have rapidly come to 
the fore with the promise of strength/ 
weight/ modulus properties competi- 
tive with boron filament, and prices 
competitive or lower than boron fila- 
ment, Graphite fiber development was 
initiated by AFML in 19(54. An im- 
portant advantage is that the com- 
posite technology employed in boron 
can be applied to the composite tech- 
nology utilizing graphite structures, 

Graphite fibers have certain advan- 
tages over boron, such as lower den- 
si tyj easier plastic composite forina- 
bility due to the flexibility of the mul- 
ti filament graphite fiber yarn com- 
pared with the monofilament boron, 
ami liighcr modulus to weight ratio. 
Disadvantages are anisotropy of the 
fiber and the requirement for a sur- 
face treatment for bonding to matrix 
resins, 

Production Techniques 

Development of production tech- 
niques for a variety of high-quality 
specification controlled boron tape 
material had a tremendous impact on 
fabrication of advanced composite 
structures, While considerable em- 
phasis was placed on the development 
of hlgh-strength/high-niodulus fibers 
and liigh-temperaiu re/ high-strength 
laminating resins, composite strength 
cl ep ends to a great extent on fiber or- 
ientation. Optimum tensile strength 
and modulus are obtained when the 
boron fibers are coated uniformly 
With the resin and are collimated with 
legulated spacing between fibers. 
(This is not required for the multifi- 
lainenfc graphite yarns and is another 
advantage ot graphite,) Efforts were 
directed toward developing processing 
techniques for conversion of reeled 
filament into high-quality collimated, 
preirapregnated multifilament tape. 
The resulting controlled filament ori- 
entation and ease of handling of the 
tape, as compared with the handling 
of individual filaments, have a direct 
bearing on composite quality and the 
ease and reproducibility of the fabri- 
cation processes used to arrive at a 
completed composite end item. 

A concerted effort^ has been made 
jy the Air Fore Materials Laboratory 
0 inform industry of the advantages 
fiber reinforced composite mate- 
ials and to encourage independent 
'caenrch, As a direct result of this 
dose association, several independent 
ndnstrial organizations have ac- 
luired equipment, and have improved 
:>toce3aes for producing and mar- 


keting both filament and tape mate- 
rials on a coniniercial basis. Thus, a 
competitive industrial situation 
evolved which has greatly reiluced fila- 
ment and tape costs. 

The Materials Laboratory, assisted 
by other organizations of the Air 
Force Systems Command, such as the 
Air Force Flight Dynamics Labora- 
tory and the Aeronautical Systems 
Division's Deputy for Engineering, 
provided guidance to industry con- 
cerning not only efficient material for- 
mation processes, but also the tech- 
nical requirements mandatory for 
flight-worthy structure. This has been 
a key factor in the successful progres- 
sion of the advanced composite dem- 
onstration items from laboratory spe- 
cimens to full-scale filament rein- 
forced composite hardware structural 
assomblie.s. 

Producibility and reliability are 
primary considerations in hardware 
fabrication. First-generation proto- 
type equipment development was 
pioneered by AFML. Prototype auto- 
mated skin laying equipment is in 
existence at organizations such as 
General Dynamics/Fort Worth, Grum- 
man, Boeing Vertol, McDonnell Doug- 
las, Lockheed /Georgia, etc. This equip- 
ment is compatible with numerical 
control techniques and has the poten- 
tial for low-cosi, lightweight, and 
high-speed composite fabrication. Ad- 
ditionally, material scrappago rates 
of 10 percent and under compare fa- 
vorably with the high scrappage rates 
involved in metallic structures. Long- 
range projections indicate that ad- 
vanced composite aircraft structure 
will not only be vastly superior in 
performance, but may also cost less 
than conventional aluminum aircraft 
structure. 

Hardware development has pri- 
marily involved aircraft but activity 
lias been undertaken in the reentry 
vehicle, aerop repulsion, and helicopter 
rotor blade .structure areas to a vary- 
ing extent, All of these applications 
indicate that utilization of advanced 
composites offer potential for signifi- 
cant pevfoxnnance improvements. 

In 1906, the F'-lll horizontal stabi- 
liser was selected as a test bed on 
which to develop and demonstrate the 
technology. This program culminated 
in the fall of 1968 with the fabrica- 
tion of full-scale, flight-worthy struc- 
tures. This hardware saved SOO 
pounds (27 percent) over the weight 
of a current aluminum ship set. The 
weight savings emanate primarily 


from the skin area. The aluminum 
skins weigh 426 pounds, compared 
with 146 pounds for the boron skins. 
This reflects a conservative and sub- 
situation type design j undoubtedly 
even further weight reductions can be 
achieved by conceptual redesign of 
this type structure, 

A major milestone of this program 
was the fabrication and test of two 
6-by-6-foot primary load-bearing mid- 
sections of the stabilizer. With the 
support of the Air Force Flight Dy- 
namics Laboratory, the first section 
was tested to destruction, which oc- 
curred at 89 percent of design ulti- 
mate load or 133 percent of operating 
design stresses. The second section 
was fatigue tested at Wright-Pat- 
torson AFB, Ohio, to four aircraft 
lifetimes, after which it was static 
tested to 76 percent of design ulti- 
mate. The program to develop the flut- 
ter-critical F-111 horizontal stabilizer 
is highly significant because of the 
complete materials/ design/structure 
technology it provides, 

A wing trailing edge panel was also 
fabricated for the F-lllA. After 100 
hours of flight test, no sign of deterio- 
ration or damage of this piece of sec- 
ondary structure was evident, Limited 
production of the wing trailing edge 
panels has been initiated and these 
are being incorporated on F-lllA 
production aircraft. These panels will 
provide both production cost and 
schedule information, and an in-deptli 
service test program. 

Another limited production pro- 
gram is in progress to develop the left 
hand in-board leading edge slat of the 
C-6A, This is representative of both 
larger and contoured membrane type 
secondary structures. 

independent Research and 
Development Efforts 

In addition to Items being fabri- 
cated under Air Force contract, a 
number of structural composite hard- 
ware items have been developed 
through independent research and de- 
velopment. Flight test items in experi- 
mental use include! 

• General Dynamics/ Fort Worth is 
flying an F-111 with a lower wing 
surface airflow deflector door and an 
aft main landing gear door, using bo- 
ron epoxy composite skin and full- 
depth aluminum honeycomb structure. 
These parts completed a one-yr”" 
service period, with 80 hours r 
time, and wei*e left on the 
continued service testir 
(continued on 
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Spare Parts Supplier 
to the Armed Forces 


Rear Admiral G. C. Heffner, SC, USN 


A hardware store with an average 
of 20,000 individual sales each 
calendar day of the year, with 
a catalog listing approximately 600,- 
000 "nuts and bolts^^ items, with an 
inventory valued at over $360 million, 
and with sales totaling more than 
$280 million a year— this, in essence, 
describes the Defense Industrial Sup- 
ply Center (DISC), located at 700 
Robbins Ave., Philadelphia, Pa. 

The nuts and bolts in this instance 
are the items used for normal mainte- 
nance, overhaul and repair of mili- 
tary equipment. The DISC catalog of 
merchandise ranges from rope to 
nails, chain to electrical wire, and 
bearings to ferrous metal, Altogether, 
about 80 percent of the requisitions 
from our military customers are in 
the hardware area. Thirty- seven per- 
cent of the “sales^' are strictly hard- 
ware, 24 percent in metals, and 
19 percent in wire and cable, In all, 
the DISC catalog represents 2B per- 
cent of the total number of items 
managed by the Defense Supply 
Agency (DSA), of which the center is 
a field activity. 

DISC is responsible for managing 
and purchasing 86 percent of the 
items in its catalog. The Military 
Services manage 10 percent, and the 
remainder is decentralized for local 
purchase. Item turnover in the system 
is continuous, and each year the Serv- 
ices transfer more and more items to 
DSA and DISC. In 1967 alone, there 
was a net increase of 66,000 items to 
the list of centrally managed items, 
and in 1968 the increase was 80,000, 

In 1963, DISC first accepted re- 
sponsibility for providing support to 
the priority weapon systems of the 
Military Services. Initially, each 
Service nominated one weapon system 
for a test program. The Army nomi- 
nated the Hawk missile; the Navy, 
the Polaris; and the Air Force, the 


Minuteman. Since then the Services 
have entrusted an additional 20 major 
weapon systems for DISC support. 
Among the systems now supported 
are the UH-1 Iroquois and CH-47 
Chinook helicopters, the KC-136 Stra- 
totanker, the B-62 Stratofortress, the 
P-106 Thunderchief, and the M-16 
rifle, A total of 42,680 items have 
been identified as related to major 
weapon systems, 

Scope of Management 

The DISC operation is similar to 
that of any commercial corporate 
body. Prom our capital account, mer- 
chandise is bought and then "sold” to 
the Army, Navy and Air Force — 
DISC customers. They pay us in dol- 
lars, Those dollars are used to buy 
new merchandise to continue sales. If 
the merchandise purchased does not 
sell, markdowns result and dollars are 
lost from our capital fund. In that 
respect, as any merchant dealing in 
profit and loss, we must assure that 
we buy only items that sell, and do 
this with a minimum of investment. 
DISC inventories must be held down, 
and our effectiveness is compared 
with other inventory conti*ol points. 

Competent management of indus- 
trial military supplies requires the 
collection and use of control data in a 
scope and depth that exceeds most 
other centrally controlled DSA com- 
modities, reflecting the almost uni- 
versal application of hardware, faste- 
ners, metals, bearings, and similar 
items in the industrial realm, In con- 
trast to several other types of mate- 
rial which can be managed efficiently 
on the basis of personnel strength, 
equipment, population and operating 
hours, or definite technical applica- 
tions, DISC*s industrial-type items re- 
quire a comprehensive analysis of 
past demands, supplemented by re- 
porting and prompt response to mate- 


rial needs for special maintenance 
programs and new construction. 

Thus, on occasion, if an itom is con- 
tinually being used and tlie inanufac^ 
turer is in a continual process of 
manufacturing the item, thou the 
manufacturer and DISC procuromoiit 
people get together on n reqiiiromonls 
contract, This allows the center to 
reduce inventories and lead time, and 
distribution is made directly from the 
manufacturer's production line to the 
military customer. 
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With an extensive overall lead time 
for procurement and delivery, it is 
always a challenge to determine what 
items and in what quantity they 
should be stocked at each depot. One 
way not to run out of stock, of course, 
is to have plenty of it, but inventories 
cost. Thus, DISC managers and 
supply analysts strive to reduce in- 
ventories, yet retain sufticient stock to 
■meet urgent military demands. 

Computer Automation 

However, the center’s mission in- 
volves more tlian just simply keeping 
an Inventory of salable items. To meet 
the needs of the Military Seiwices, 
DISC must provide a responsive 
supply effort. 

In its supply operation, the center 
renders bills to about 20,000 cus- 
tomers. The large volume and variety 
of transactions related to receipt, 
issue and aceoimtability have required 
the installation of large-scale, high- 
speed computer and communication 
equipment, Also, DISC was recently 
given the assignment of exploring the 
feasibility of optical scanning equip- 
ment in its computer configui'ation. 

Almost all requisitions from mili- 
tary units are received at DISC elec- 
tronically, They are separated from 
otlier administrative trafilc and pro- 
cessed by computers to determine 
material availability, When a mate- 
rial source is registered the computer 
flashes a release order to a depot, 
sends a status notice to the consignee, 
and adjusts on-hand records. 

When material is not available, 
back orders are automatically re- 
corded by a computer and a notice is 
printed out for manual review and 
processing by inventory managers for 
determination of action required. In 
all, approximately 80 percent of the 
decisions as to what to buy, when to 
buy, how much to buy, where to place 
the materials, and instructions for re- 
lease of material ^rom a depot to a 
military customer are made by the 
computer. 

Automation of the requisition proc- 
essing and procurement function in 
DISC achieved a significant reduction 
of lead time. Many factors make up 
the salient features of this nuioma- 
tlon. Inventory reviews and require- 
ments determination accomplished 
under a mechanised supply/ demand 
review system result in computer rec- 
ommendations for stock replenish- 
ments. Another system receives in- 
coming material requests from cus- 
tomers hlfd provides an output for 
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manual review of requirements which 
cannot be satisfied from available 
assets. 

These requests are converted to 
computer processable input and en- 
tered into the computer where they 
are reviewed for accuracy, validity 
and urgency, A purchase request doc- 
ument is computer printed for de- 
livery to tliG Directorate of Procure- 
ment and Production to start the 
actual buying process. Purchase re- 
quests contain the necessary descrip- 
tive/ieelinical data, names of previous 
suppliers, previous prices paid for the 
items, as well as the quantities re- 
quired and the storage location so 
that piocurement can bo consum- 
mated in a minimum time period. 

The <lata processing and communi- 
cation facilities enable incoming’ and 
outgoing traffic to he processed 
without requiring conversion of net- 
work trafiic to typed messages or data 
card format. High-speed communica- 
tions, for ini>tance, are used to 
transmit data between the center and 
depots handling DISC material con- 
cerning requisition processing, as well 
as to communicate with military cus- 
tomers on such matters as requisition 
status. 

Unlike other DSA centers, DISC 
does not have an indigenous supply 
depot. Instead, it uses DSA depots 
and Navy installations in its dislribii- 
iioii pattern, Depots in support of 
DISC items are located in Columbus, 
Ohio; Mochanicsburg, Pa.; Memphis, 
Tenn,; Ogden, Utah; and Tracy, 
Calif. In addition, the Naval Supply 
Center in Norfolk, Va., is used for 
support of all military activities in 
the Atlantic and Mediterranean thea- 
ters of operation, while the Naval 
Supply Center, Oakland, Calif., is 
used for the Pficific and Southeast 
Asian the a tors. 

For the distribution of metals, 
DISC uses nine direct supply support 
points, located at high-volume user 
sites, such as Naval Shipyards and 
Naval Supply Centers. This concept 
provides efficient and economical dis- 
tribution direct to the user by posi- 
tioning the heavy bulk metals at the 
point of ultimate consumption. 

Purchasing Methods 

DISC buys material in support of 
its commodity management respon- 
sibility on the basis of formal adver- 
tising or negotiating. In this regard, 
a central bidders’ mailing list is main- 
tained consisting of more than 2,500 
manufactui'crs and suppliers to con- 


tact when in a buy position, The li 
is subdivided into categories of m 
terials obtainable from groupings < 
suppliers. It is never static but changi 
from time to time, with new firn 
being added and those firms that sho 
no interest or prove unreliable beir 
deleted. To be added to the bid 11$ 
all a potential contractor needs to ( 
is visit or write the Defense Industrl 
Supply Center, 700 Robbins Av< 
Philadelphia, Pa. 19111, and ask 
be included in a specific comniodii 
area by completing a Bidder’s Mailir 
List Application. 

In the procurement process tv 
methods of purchasing are usedi fo 
mal advertising and negotiation. ) 
both methods, maximum competitk 
is obtained. Formal advertising 
used for purchases which are expect 
to exceed $2,600 and the item can 1 
adequately described for extensive at 
free competition. Negotiation is us( 
when formal advertising is not feas 
ble and one of 17 exceptions authoriz( 
by law arc present. These 17 exce, 
tions include, among others, such cl 
cumstances as public exigency, who 
time is of paramount important 
classified purchases which should n 
be publicly disclosed; and purchasi 
under $2,500 which are consummat 
by use of small purchase proceduri 

During the last fiscal year, 140, 4( 
procurement awards were made to ii 
dustry by DISC valued at $284 mi 
lion, Awards in labor surplus are 
totaled $9.6 million, while small bus 
ness firms received awards amo until 
to $116.9 million, 

Consistent with DOD policy, DIS 
partially sets aside procurements f 
award to suppliers in labor surpli 
areas. These partial labor surpli 
area set-asides are made when tl 
procurement is severable into two < 
more production runs or reasonal) 
lots, and one or more labor surpV 
area concerns are expected to ha 
technical competency and producti 
capacity to produce a severable pc 
tioii of the procurement at a re a so 
able price. 

Similarly, DISC sets aside procui 
ments, either totally or partially, i 
award to small business concerns. 

Both the Labor Surplus Area Pi 
gram and the Small Business Progn 
contain features which permit Dll 
to recognize a contractor’s efforts 
hiring and training the hard-core d 
advantaged. They also allow DISC 
give first preference in the award 
a partial labor surplus area set-asi 
to cortified-eligible concerns which f 
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ao small business concerns, while 
cond preference is accorded to certi- 
jd- eligible concerns which are not 
^all business concerns. 

To become a certified-eligible eon- 
yrif a supplier must apply to the De- 
^rtment of Labor through a local 
Employment Service. The firm 
'ist be located in or near an area of 
ficentrated unemployment or under- 
^ployment which has been certified 
r the Department of Labor with re- 
ject to the employment of disadvan- 
ged persons residing in such areas, 
id the firm must agree to perforin 
■ cause to be performed at least 26 
ji’cent of the contract price in or 
var such section. 

In keeping with the close relation- 
lip between DISC and the industries 
which it deals, the center haa been 
ven the assignment as the coordi- 
iting activity for industry advisory 
inmittees in the commodity areas of 
Stoners, bearings, hardware, and 
pctrical wire and cable. These com- 
ittees are composed of senior indus- 
ial managers from the industries 
ncerned, personnel from the Army, 
fvvy, Air Force, Marine Corps and 
SA, along with representatives of 
e Business and Defense Service Ad- 
ini strati on of the Department of 
jminerce. The committees offer the 
iportunity of direct interchange of 
formation among the center, in- 
istry, and the activities which use 
,e products, in an effort to solve any 
■oblems related to procurement, item 
anclardizatioii, or supply. 

With high-speed communication 
id computer capability enhancing 
most instant flow of information to 
dustry and to military customers, 
[SC is set to meet the challenge of 
oviding the Armed Forces with 
oir industrial supply needs to keep 
ilitary equipment combat ready. 

Air Force Materials 
Laboratory 

(continued from page 9) 

• Grumman Aircraft haa flown an 
-6 A Intruder with a boron-epoxy 
mpoaite skinned outer wing fence, 
le part has accumulated about 10 
urs flight time. 

• Northrop is flying an P-6 with 
access door made of boron-epoxy. 

vis part has 24 hours flight time, 
out 12 percent supersonic, Northrop 
s also successfully flight tested a 
'iment wound graphite yarn rein- 
I'ced epoxy wing tip leading edge 
Cition on the F-6A aircraft, 


ft North American/ Columbus Divi- 
sion is flying an KA-DC with two 
wing leading edge panels made from 
boron-epoxy. These specimens have 
approximately 36 hours flight time, 

® Lockheed is flying an L-200 
(commercial version of the C-141) 
with a boron-epoxy curved wing tip 
panel. It haa accumulated 40 hours 
flight time, 

These articles are gathering valu- 
able flight environmental information, 
such as rain erosion, foreign object 
damage, etc., and employ a variety of 
surface coatings. To date, there has 
been no evidence of degradation in 
any of the specimens. 

Many independent research and de- 
velopment efforts have been stimu- 
lated and encouraged * by AFML 
through coordinated planning, contin- 
uing technical interchange and guid- 
ance, and the provision of gratis fila- 
ment. The latter item is most impor- 
tant to ensure industry use of the 
highest quality, reproducible rein- 
forcement supplied to Air Force spec- 
ifications, 

More structural parts development 
efforts have been accomplished with 
boron fiber composites than with 
graphite fibers because boron fibers 
were available in quantity several 
years before graphite fibers. However, 
extensive work is now underway in 
industry (AFML- sponsored and 
through independent research and de- 
velopment) on graphite fiber com- 
posite structural parts, and progress 
and results are quite encouraging. 

There has been continued growth 
and interest in composite technology, 
and a high level of maturity has been 
achieved in a relatively short develop- 
ment period. Independent research 
and development efforts have served 
the very important function of put- 
ting industry activity on a learning 
curve. These efforts have broadened 
industry experience, increased confi- 
dence in the use of advanced compos- 
ites, and elevated a broad cross sec- 
tion of indusU'y to the current tech- 
nological level. The technology base 
has been expanded in areas such as 
emerging composite materials, fabri- 
cation techniques, composite design 
philosophies, and mechanics of com- 
posites. 

As with all new technologies, many 
problems are yet to be solved. These 
include high confidence complex struc- 
tural design; conceptual design; fab- 
rication reliability, producibility and 
inspectability; and cost effectiveness. 


It is certainly reasonable to anticipate 
that these problems will diminish as 
the technological momentum in- 
creases. There is absolutely no doubt 
that continued vigorous development 
will herald the increasing use of ad- 
vanced composite structures in the 
1970s, and will result in truly signifi- 
cant performance improvements in a 
broad range of weapon systems. 


Gamma-Ray Device 
Studied To Simulate 
Bullet Penetration 

The Air Force is investigating the 
use of a gamma- ray device to simu- 
late bullet penetrations into aircraft 
and equipment. The experiments are 
being conducted by Cornell Aeronauti- 
cal Laboratory, Buffalo, N.Y., under 
the direction of the Air Force Flight 
Dynamics Laboratory, Wright-Pat- 
terson AFB, Ohio. George Ducker is 
the laboratory's project engineer. 

Cornell will build and evaluate a 
gamma-ray device for use in deter- 
mining if the non-destructive testing 
method can be used to assess bullet 
protection provided by aircraft struc- 
tures and components. The assessment 
of an aircraft’s natural, or indi- 
genous, protection is necessary to pro- 
vide for correct amounts of and loca- 
tions for armoi% 

Currently, tho Air Force is using 
actual gunfire to determine struc- 
tural integrity. This motliod, how- 
ever, usiinlly destroys the test item 
and is often difficult to evaluate. 

Cornell engineers will measure the 
degree of gamma -ray attenuation pro- 
vided by structural elements, and try 
to establish n correlation between bal- 
listic stopping power and attenuation, 
The gamma-ray device will operate 
somewhat like an X-ray machine, 
with an pmitting source and detectors. 
Tho source would emit a specific 
number of particles per second, 
beamed at the area to be tested. De- 
tectors inside the aircraft would 
record the number of particles per 
second penetrating the aircraft. The 
difference between the count of unob- 
structed and obs^^ructed rays may in- 
dicate the degree of bullet protection 
at that point of the aircraft's struc- 
ture, 

Cornell scientists are also inter- 
ested in the existence of radioactive 
or other undesirable side effects pro- 
duced by the device. 
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eneme, Calif., June 1968, 34 p. 0i 
No. AD-837 792. 

Microminiaturization (Electroni' 
Defense Documentation Center, Al 
andria, Va., Feb 1969, 260 p. Ol 
No, AD-.684 300. 

Experiments with a New Mess 
Format for Digital Encoding of I 
torial Information, U.S. Army E 
tronic.s Command, Fort Monnioi 
N.J., Jan. 1969, 66 p. Order 
AD-686 819. 

Comp liter -Aid ctl Logical Proces! 
Defense Doeximentation Center, A1 
andria, Va., Dec. 1968, 242 p. Or 
No. AD-683 600. 

Thermal Degradation of Polymii 
Part I: Aliphatic Polymers. 
Force Materials Laboratory, WrU 
Patterson APB, Ohio, Jan, 1969, 8‘ 
Order No, AD-686 076. 

Degradation of Laser Optical S 
faces. U.S. Army Electronics C( 
mand. Fort Monmouth, N.J., Ma 
1969, 21 p. Order No. AD-68B 855. 

Aeronautical Applications of Hi 
graphic Interferometry. Naval P( 
graduate School, Monterey, Ca 
Apr. 1969, 42 p. Order 

AD-684 786. ! 
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Confractor Proposal Evoluation 
Process Defined by AMC 


D uring the past decade the Depart- 
ment of Army has increased its 
dependency upon the creativity, 
talent and resources of the industrial 
community for the development of 
new, advanced weapon systems for its 
highly specialized forces. Industry has 
responded to this urgent requirement 
and has expanded extensively. As a 
result, numerous elements of indus- 
try depend upon defense weapon sys- 
tems development contracts for con- 
tinuing support. 

The Army Materiel Command 
(AMC), in its role of logistics and 
materiel supplier for the Army, must 
evaluate these developmental pro- 
posals emanating from the industrial 
coinmunity to ensure that they repre- 
sent the greatest potential in the best 
interest of national defense. Today, 
this evaluation process has become 
known as ''prop os al evaluation and 
source selection.’’ 

Proposal evaluation and source se- 
lection is not a new and unique proc- 
ess. In the past, with limited reliance 
upon industrial resources, evaluation 
procedures could be developed and 
"tailor-made’^ for each procurement. 
With increased industrial participa- 
tion in the design and development 
phases, a more systematic evaluation 
process was instituted. 

AMC headquarters has developed, 
with guidance from the Defense De- 
partment and Department of the 
Army, a systematic technique for 
such a proposal evaluation process. 
This technique provides assurance to 
both the Army and the industrial 
community that proposals are judged 
with objectivity, competency and in- 
tegrity, 

It includes a scoring and evaluation 
method which can be described as a 
structure or process with pyramid 
capabilities for downward segmenta- 


tion to successively lower levels to any 
desired evaluation dimension. Inherent 
in any pyramid type process Is the 
capability for summarization to each 
successively higher level. Figure 1 de- 
picts a typical example of an evalua- 
tion pyramid. 

Evalucttion Organization 

Top management establishes overall 
direction and control policies for the 
proposal evaluation cycle; however, 
these policies do not g’uarantce effec- 
tiveness in the completion of an evalu- 
ation process. The ofTectivencas of the 
evaluation process is dependent upon 
the organizational arrangements 
within the basic policy framework, 
and the talent, experience and profes- 
sional competency of the personnel se- 
lected, 

The scoring and evaluation proce- 
dure is designed with organizational 
flexibility for : 

• Assembling large groups for 
evaluating extensive detail for major 
and complex weapon systems or re- 
search projects. 

• Convening compact groups for 
short durations for weapon systems 
or research projects of lesser signifl- 
canco. 

In determining the organizational 
strati fleation and size, numerous as- 
pects must be considered. Considera- 
tions include: 

• Anticipated size of the contrac- 
tor’s proposal in response to the re- 
quest for proposal (RFP). 

• Level and complexity of informa- 
tion required from contractors as di- 
rected by the RFP, 

• Number of evaluation statements 
assembled to evaluate the meaningful 
aspects of the proposals. 

• Complexity and size of the 
weapon system, study, or end product. 

The basic evaluation organization 


Victor Garvis 


or board, regardless of size, is struc- 
tured based upon the textual arrange- 
ment and design of the RFP. A 
chairman and bis slnfl' direct the ef- 
forla of the organization in the ac- 
complislnnent of the evaluation tasks, 
Tlie second level of the evaluation or- 
ganization is composed of groups com- 
patible with the major sections of the 
RFP, technical management and 
cost ttiens are logical sections of the 
RFP, consequently a group could bo 
esUiblislied for each of these areas 
(Level 2, Figure 1), Groups are com- 
j)osed of committcea. The committees 
are, as nt the second level, idontifled 
with smaller segment a of the RFP, 



Vilctor Gnrvlfl Is a management 
analyst for the U. S. Army Man- 
agement Engineering Training 
Agency (AMETA) at Kock Is- 
land Arsenal, III. lie has served 
as Management Group Chairman 
on source selection boards for 
the Main Rattle Tank, Mallard, 
and two TAGPIRR o valuations. 
Ml\ Gar vis developed the text, 
''ContT actor Selection Proeoaa 
and Techniques/* that Is used tu I 
DOD joint couraos at AMBiTA* 
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the technical group can be seg- 
mented into a vehicle committee and a 
propulsion committee, etc. Actual 
evaluation can be performed by indi- 
viduals at the committee level, how- 
ever, subcommittees or sub-subcom- 
mittees can be established for more 
complex systems. 

The textual arrangement of the 
RPP establishes the format for the 
contractor's proposal and, subse- 
quently, the structural arrangement 
of tlie evaluation organization. How- 
ever, such areas within the RFP, and 
consequently the proposals, cannot be 
refined to the extent that overlap is 
eliminated. For example, certain as- 
pects of management have technical 
properties and vice versa, such as : 

• Analog computer capabilities for 
engineering design, 

• Adequacy of research and devel- 
opment facilities, 

• Time, cost and technical perform- 
ance tradeoffs and Impact, 

Because of potential overlap be- 
tween areas, it is advantageous to 
provide for a degree of talent and ex- 
perience interchange between areas, 
For example, some members of the 
management group could not only be 


technically oriented, but also possess 
knowledge of management principles 
and practices or have experience as 
operating managei'S. Individuals with 
this aptitude and experience, although 
assigned to the management group, 
would also provide necessary tech- 
nical knowledge for complete assess- 
ment of other areas with which they 
have technical capability for analysis. 

The success of the proposal evalua- 
tion and source selection mission is 
dependent largely upon the caliber of 
individuals selected to serve as evalua- 
tors; consequently, extreme care is 
exercised in their selection. Critical 
factors in their selection are talent; 
professional accomplishments; special- 
ized, related, or compatible experience; 
personal integrity and reputation; and 
ability to exercise good judgment and 
properly appraise all items of infor- 
mation. After selection, assignment to 
the evaluation group is a delicate proc- 
ess. It is delicate because individuals 
with these qualifications are frequently 
key individuals within their own or- 
ganizations. As a result, they are 
frequently selected by name, and the 
necessary authority is cited to effect 
the assignment, 


Upon convening the evaluation or- 
ganization, it is imperative that man- 
agement relieve members of all other 
tasks other than the evaluation. Indi- 
viduals, while performing the evalua- 
tion tasks, cannot be "plagued*' by 
secondary responsibility or home office 
problems. Individual performance re 
quires special diligent attention io 
countless words of information within 
a critical time frame with no leniency 
in the toleration for error. 

Evaluation Criteria 

As shown in Figure 1, the founda- 
tion for the scoring and evaluation 
method is the evaluation criteria. 
The evaluation criteria divide the 
RPP into workable-sized units in ac- 
coi'dance with the basic outline pro- 
vided in the RFP. These units are in 
the form of evaluation statements or 
questions that channel the proposal 
review directly to specific items or 
areas. In the development of the eval- 
uation statements, caution must be 
exercised to ensure that they relate 
only to the specific requirements of 
the RPP. As shown in Figure 1, & 
typical evaluation statement is "se- 
quential logic of network events" or 
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'^special test equipment cost for high 
risk areas.” Any number of evalua- 
tion statements can be utilized in the 
formulation of the evaluation criteria. 
For example, considerably more state- 
ments may be required to assess the 
weapon system characteristics and po- 
tential than would be required to de- 
termine the company’s management 
experience and capabilities. The 
number ia dependent upon the impact, 
emphasis, or complexity of the ele- 
ment, factor, or subfactor. 

The evaluation criteria are deveh 
oped prior to the receipt of the pro- 
posals from the contractor. In fact, it 
is advantageous to develop the evalua- 
tion criteria prior to final prepara- 
tion of the RPP. The development of 
a criteria at this time serves to *Test'^ 
the RFP to determine if all require- 
ments are logical and conducive to 
sound responses from the contractor. 
Upon the receipt of the proposals 
from the contractor, the criteria are 
^'locked in” and modifications are not 
allowed. 

Scoring 

The evaluation method used in- 
cludes a scoring system to rate the 
merit of each proposal. Proposals 
arc reviewed in depth against the 
statements in the evaluation criteria, 
and the contractor’s response is 
scored for the degree of excellence re- 
lated to the evaluation statement, In- 
dividual scores produced by the eval- 
uator at this level are classified as 
'^baaic” or "raw’' scores. 

Prior to scoring by individuals, a 
scoring guide is developed. The pur- 
pose of a scoring gxiide is to unify the 
evaluator’s concepts as to the degree 
of merit that can be related to each 
point score, 

A typical or sample scoring guide 
is: 

10 Outstanding: A comprehensive 
and extensive response in depth and 
displaying a very high degree of ca- 
pability in a respective area. 

9 Superior: An extensive and de- 
tailed response to all requirements 
and displaying high-level capability in 
a respective area. 

8 Excellent: A response with clear 
definable detailed information for all 
major positions of requirement, and 
with a strong capability in excess of 
the basic requirement. 

7 Very Good: A response with de- 
tailed information and recognized ca- 
pability in excess of minimum re- 
quirements in a respective area. 


6 Good: A response with limited 
detail and capability in excess of the 
minimum requirement in a respective 
area. 

5 Adequate: A response complying 
with the established requirements and 
with acceptable capability in a respec- 
tive area. 

4 Weak: Lack of clarity in a re- 
sponse or vague indications that a ca- 
pability exists. 

3 Poor: Omission of minor details 
— omissions or misunderstandings of 
requirements in a minor area of capa- 
bility not defined. 

2 Very Poor: Omission of major 
details and facts — omission of major 
requirements or misunderstandings of 
major requirements in a respective 
area, 

1 Inadequate: Gross omissions or 
failure to respond to a major require- 
ment. 

0 Nonresponsive: Failure to submit 
data in a given area. 

Two ranges of scores are normally 
acceptable: the 0 and 10 range or the 
0 to 100 range. The 0 to 10 range is 
preferable as the excellence of a pro- 
posal is difiicult to segment to the 
hundredth degree. 

Scoring by evaluators is accom- 
plished on an individual basis, inde- 
pendent of other evaluators assigned 


to the same criteria. Prior 
scoring of proposals, there ^ ‘ " 

quently a necessity for interchange o 
ideas between evaluators rolativi^ o 
the meaning or intent of the infoi uin- 
tion contained in the proi>OHal. I ' 
ever, once the information exfhnng* 
is completed the scoring: ]^er formed 

individually and the basic scores ku * 
mitted are individual scores- -not a 
composite score reached hy srvcin 
committee members. Under no i'lreuut- 
stances are original basic scores un- 
signed by an evaluator iTiodifUnl 
any other individual. Where there arc 
questions concerning the original 
basic score, it is brought to ihcj atten- 
tion of the evaluator that aurtigned 
the score. If the original ovaluuioi 
considers that the score was jcrordecl 
erroneously, he alone can wafev tJtc 
correction. Each individual sen re ih 
supported by a narrative juatiflrniion. 
The narrative justification oulliiu's 
the strong points, weak points, and 
general comments of the projicsal rel- 
ative to the individual ova Km tion 
statement. Narrative justice a litins 

may vary in length from two to thrcf 
sentences to several pap:ea. 

Weighting 

AH contractor proposal n valuation 
techniques, particularly thoHU for 


WEI6HT ASSI6NII4ENTS 



17 


Defense Industry Bulletin 



complex weapon systems, require that 
increased emphabis be given to 
priority areas. An integral part of 
this technique is the capability for 
providing such increased emphasis, 
where required. The method for di- 
recting this emphasis is through the 
assignment of weights by percentage 
distribution to priority areas of em- 
phasis, based upon 100 percent for the 
complete proposal, Within each of the 
priority areas, segments can be em- 
phasized or de -emphasized by the same 
weighting or percentage distribution. 
Weights can be assigned to all levels 
of the evaluation pyramid and to all 
segments at each level with limita- 
tions. Figure 2 illustrates such a 
hypothetical pyramid with sample 
weights assigned. 

Experience has shown that assign- 
ment of weights to the individual 
evaluation statements at the criteria 
level is of limited value. This is gener- 
ally the level directly below the sub- 
factor level as illustrated in Figure 2. 
The weighting of individual evalua- 
tion statements increases extensively 
the arithmetic computation necessary 
for summarization. An alternate 
method, at the statement level, for di- 
recting the desired emphasis is to in- 
crease the number of statements rcla- 
ive to the areas of importance. 

Weight information is not disclosed 
0 the evluation groups until all 
cores have been assigned and narra- 
Ive justifications have been com- 
pleted. 

Contractor proposal evaluation and 
source selection is a difficult process 
that demands cautious attention to 
organization and evaluation planning, 
and tedious and diligent proposal re- 
view, The technique employed by 
AMC has the capability for proposal 
segmentation to any detail and sum- 
larization from any level. It also has 
le flexibility for use on small or large 
ardware systems, of varied descrip - 
on and research, or non-hardware 
itudy efforts, 

\rmy Seeks 
infer Fuels 

A new dimension in crew surviva- 
dlity may be added to all Army air, 
ea and land craft under a require- 
iient for ^‘safe fuels” proposed by the 
Limy Combat Developments Com- 
land (CDC), Port Belvoir, Va, 

Several general approaches are 


being considered in the program to 
reduce the threat of fuel lires from 
crash impact, mines and small arms 
fire. Laboratory tests have shown the 
feasability of burning gelled and 
emulsified fuel in gas tin bine engines. 

The gelled fuel, with a consistency 
of gelatin, is made by adding a 2 -per- 
cent solution of alkylamidc to the 
fuel. In shock of impact, the gelled 
fuel is scattered in relatively low vol- 
atile globules. 

Emulsified fuel is made by adding a 
gelled chemical solution containing ap- 
proximately 3 percent water to the 
fuel. On impact, emulsified fuel rev- 
erts to a thickened state, reducing the 
hazard of fire. 

A third possibility is visco-elastic 
additives, which alter or delay initial 
fuel spurt pattex’ns when the gas tank 
is punctured or penetrated, 

The GDC proposal requires that the 
fuel must provide for operation 
without power loss, and must retain 
ease of handling within a temperature 
range of -GC to 145 degrees P. The 
“safe fuel” must also be compatible 
with current and foreseeable fuel 
system materials. New techniques will 
be needed, however, for filtration, 
tankage, storage, transfer and field 
delivery. 

Army Foresees 
Electronic Surveying 
by 1975 

Army survey teams of 1975 will use 
wheels and helicopters instead of feet 
under a new proposal by the Combat 
Developments Command (GDC), Fort 
Belvoir, Va, 

The proposal calls for an electronic 
position and azimuth detei'inining 
system (PADS) .that will provide the 
three dimensional coordinates, north, 
east and elevation, plus directional 
readings, PADS would be adaptable 
to both standard military trucks and 
helicopters, consequently eliminating 
many of the restrictions of present- 
day line of sight transit and steel 
tape suiwey operations. 

According to the Army, PADS 
would have impact on almost every 
aspect of combat operations. Field ar- 
tillery would be able to “fire for 
effect” from a predetermined point 
without adjusting rounds. Engineer, 
mobile air defense, infantry ma- 
neuver, and inland waterway opera- 
tions would also profit from PADS* 
survey control. 


PADS is to operate around a 
noith-seeking gyrocompass oriented 
to earth rotation. It will be unaffected 
by electromagnetic impulses, in- 
eluding jamming. The gyro will 
permit initial angle determination 
using a single reference point. 

The GDC proposal calls for accu- 
racy of 10 meters on the grid coordi- 
nates, 6 meters on height data, and 
1/10 of a mil (about 1/17 of a 
degree) directionally. 


Air Force Art 
Series Available 

A series of 48 full-color lithographs, 
depicting the U.S. Air Force through 
photographs and paintings, is avail- 
able in sets of 12 from the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D.C, 
20402. The selections, all 17-by-22 
inches, are $2 per set. The sets, order 
numbers, and subjects are: 

Set 1 (D301.76:l): Thunderbirds; 
Thirsty Phantom; In-Flight Refuel- 
ing; 200th Minuteman II ICBM Blasts 
Off; F-lOO Super Sabres; U.S. Air 
Force Academy; T-38 Talon; C-180 
Hercules; C-128 Provider; Titan IIIC 
Booster; F-lllA; B-52 Stratofor- 
tress. 

Set 2 (D301.76:2): Colonel '‘Mac's” 
Phantom; Air Support; Over Saigon 
Harbor; Perimeter Guard; Message 
For Hanoi; Convoy Cover Highway 
19, Vietnam; Ready For Takeoff; 
Dragonship; Home With The 
Wounded; Aerovac Nurse; Thunder- 
chief Crew; Mercy Mission. 

Set 3 (D801.76:3): C-141 Plying 
Hospital; Forecast With A Smile; 
Air Force Sentinels Of Freedom; 
Ready Now — Air Force Reserve; 
Aerial Combat Cameraman; C~B Gal- 
axy — Maiden Flight; 0-141 Preflight; 
Apollo Spacecraft Homeward Bound; 
Photo of the Month Jan. 68 — A A VS; 
HC-130P — Fulton Recovery System; 
Skyraiders Escort HC — 130P and 
HH~8E; C-130 — Operation Deep 
Freeze, 

Set 4 (D801,76:4): Arctic Radar 
■ — Thule BMEWS;Voodoo Launches 
a Genie; Friendly — B-B7 Canberra; 
F-101 Voodoo; Mission Completed; 
F-104 Starfightera ; ADC Space 
Trackers; P-104 Starfighter; F-lOGs 
Over Mount Ranier; ADC Control 
Center; Bomarc on Alert; Aerospace 
Defense Command Pilot. 
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Total Compensafion Evaluation 
Goal ©f DOD Program 


Colonel Edward H. Robertson, USAF 


incorporate the requirements 
y review of a contractor's com- 
mon structure into its assigned 
the Defense Contract Ad- 
l-ation Services (DC AS) of 
jfense Supply Agency recently 
^hed a Compensation System 
r (CSB) Program, This pro- 
Ja unique, Por the first time 
the Defense Department, an 
t is being made to evaluate 
^compensation, thereby elimi- 
piecemeal reviews of the var- 
jmpenaation parts. Total eom- 
[on consiata of wages/ salaries 
icentive compensation (fringe 
g) as indicated in the Armed 
■s Procurement Regulation 
t) , paragraph 15-206. 
need for this program grew out 
erns in the Congress and in the 
ive Branch over employee com- 
on paid under govemment con- 
In July 1961, President Ken- 
directed that an interagency 
of research and development 
-ting practices be undertaken, 
suiting report to the President 
vernment Contracting for Re- 
and Development (commonly 
as The Bell Report) was ap- 
on April 30, 1962. It recog- 
that there has been a great 
‘ concern over the salaries and 
benefits received by personnel 
ed on federally financed re- 
and development work in pri- 
institutions.'' Particular em- 
was placed on persons em- 
in "not-for-profit" establish- 
doing work exclusively for the 
tment. 

ft that initial study, there have 
ther reviews of employee com- 
mon conducted by the Bureau of 
idget, the ASPK/ Contract Ad- 
Nation Panel, and the General 
Uing Office, These studies Indi- 
need for more uniformity 
DOD in the review and ap- 
of employee compensation. 


Guic|eposts Set by 
Council of Economic Advisers 


At this point, it should be stressed 
that the CSB program is not an at- 
tempt to inject a concept of wage con- 
trols into DCAS contract administra- 
tion responsibilities. The only concern 
is reasonableness of costs to the Gov- 
ernment. In its 1968 report to the 
President, the Council of Economic 
Advisers stated emphatically that the 
least desirable method of stabilizing 
prices was direct controls. Excerpts 
from this report, contained in the 
Bureau of National Affairs, Inc,, 
"1968 Briefing Sessions on Collective 
Bargaining Workbook," enunciate sig- 
nificant concepts. For example, the 
Council of Economic Advisers stated 
this overall objective of reasonable- 
ness of price : 


The megnitude of the stakes 
involved in moving promptly 
toward restoration of reason* 
able price stability is abun- 
dantly clear. It is equally evi- 
dent that the steps taken to 
achieve this objective must not 
iitvpait our other essential 
goals: maintaining high em- 
ployment; preserving the effec- 
tiveness of free markets in al- 
locating productive resources; 
and encouraging efficiency and 
minimizing waste. 

The various policies avail- 
able to improve price stability 
must be evaluated in the light 
of these goals. 


le council's guideposts, first pre- 
ed in January 1962, represent a 
1 of income policy for the United 
es. The guideposts do not merely 
for general restraint but, in 
tion, try to provide guidance to 
^iduai unions and firms as to the 
ific behavior of wages and prices 
h would be consistent with general 
stability, as well as with efficient 
of resources. The 1968 


Council of Economic Advisers re- 
viewed the genesis, objectives and 
principles of the guideposts in detail. 
In their simplest form, the guideposts 
rest on three basic propositions as 
stated in the councirs report: 


1. While changes in wage 
rates in any particular year re- 
flect special conditions in spe- 
cific segmenia of the labor 
market, they tend to be broadly 
similar throughout the economy. 
Existing wage differentials large- 
ly reflect a whole set of institu- 
tional factors and basic differ- 
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ences in skill requirements or 
other attributes of the job, and it 
is reasonable that they should 
change rather slowly. 

2, Price changes in any in- 
dustry or sector are strongly 
Influenced by unit labor coats 
and also reflect the influence of 
the value of capital used per 
unit of output and the prices 
for materials and services pur- 
chased from other industries. 
For the economy as a tvhoh, 
the influence of purchased ma~ 
teriah and services essentially 
cancels out^ so that prices de- 
pend largely on wages and re- 
turns to capital-— ^profits, inter- 
est and depreciation, If prices 
move in pi'oportion to unit labor 
coats, the relative shares of 
wages and returns to capital 
will remain constant. Moreover, 
since the capital employed per 
unit of output shows little trend 
in most sectors, the rate of re- 
turn on capital will remain 
stable, [Emphasis added,] 

3. Simple arithmetic requires 
that, for the average of unit 
labor costs in the entire 
economy to be stable, it Is ne- 
cessary that the average 
change in hourly compensation 
match, as a percentage, the av- 
erage change in output per 
man-hour in the entire econ- 
omy; and, for the average of 
prices to be stable, the move- 
ments of prices should conform 
to the movements of unit labor 
costs. 

In defending the first two of 
these propositions, the Council 
has frequently asserted not 
only that they reflect the ways 
in which wages and prices 
“ought” to behave, but that 
tliey basically reflect the way 
in which wages and ptrices 
tend, in the long run, to behave 
mider free-market conditions. 

Other Concerns Pointed 
to Need for CSR 

There wore other considerations 
which motivated implementation of 
the DCAS total compensation review 
program. One concern was the ever- 
increasing compensation costs in- 
cluded in the total price to the Gov- 
ernment for purchases of goods and 
services, Total compensation costa for 
both the public and private sectors of 
the national economy are depicted in 


the 1967 analysis of the Gross Na- 
tional Product (GNP) and the Gross 
National Expenditure (GNE) by the 
Department of Commei'ce, The 1967 
GNP was $790 billion, and the GNE 
for compensation of employees was 
$468 billion, or almost 60 percent of 
the GNP. This same analysis identified 
total 1967 National Defense Expendi- 
ture for goods and seiwices in the 
amount of $72 billion. Application of 
the 60 percent ratio indicates that $43 
billion of this total was expended for 
compensation of employees. Costs of 
this magnitude require close scrutiny 
prior to contractual awards. 

Another concern is the impact that 
DOD procurements make on the na- 
tional economy in the form of contri- 
butions to ^vage spirals as the result 
of competitions for labor talents. For 
example, DOD and defense-oriented 
contractors employ, on a percentage 
basis, more engineers and scientists 
tlmn private industry sectors. In 1967, 
Congress and the President took steps 
to achieve comparability of salaries 
between Federal and private employ- 
ment, a goal set by the Salary Reform 
Bill of 1962. It appears axiomatic that 
the private sector will react to gov- 
ernment competition for skills by of- 
fering additional attractions in the 
form of increased wages, salaries 
and/or fringe benefits, 

DOD requirements also impact the 
number of workers employed in the 
private sector, both directly and indi- 
rectly, For example, the September 
1967 issue of the “Monthly Labor 
Review,” published by the Bureau of 
Labor Statistics, U.S. Department of 
Labor, indicated that 73,000 jobs were 
supported in FY 1967 for each billion 
dollars of defense purchases from the 
private sector, Employment attribut- 
able to military expenditures includes 
both the dix'ect employment necessary 
to produce the final goods and seiw- 
icea purchased, and the indirect em- 
ployment required in all levels of sup- 
porting industries which provide 
materials, components, transporta- 
tion, and distribution services ulti- 
mately embodied in the final purchase. 
Indirect employment is further af- 
fected by income multiplier or acceler- 
ator effects which induce further com- 
pensation and investment purchases, 
The January 1968 issue of Btisineaa 
Maomffement contained an informa- 
tive article on “Executive Compensa- 
tion” for 1968, which reinforces the 
DCAS concept of total compensation. 
Some pertinent excerpts are cited 
from this article; 


B. Salary alone provided limited 
insight into what senior tnana ge- 
nt ent persons earn these days. 

b, American business is aware 
that salary, by itself, Is not a 
true measure of a senior execu- 
tive's worth, nor appropriate com- 
pensation for him. In other words, 
by adding a bonus and a capital 
pay program to salary, business 
shows that it is taking what 
might be called a total compeuBa* 
tion approach to the subject of 
management pay. 

c. Why Is the chief executive*B 
salary the correct starting place 
in evaluating compensation? For 
these reasons; 

(1) The top executive's salary 
is the yardstick by which all other 
salaries arc set. 

(2) If the top salary is not in 
line, a corporation’s other com- 
pensation-bonus payments, opilan 
payments, pensions, and other 
forms of compensation may pre- 
sent problems, 

(3) If the top salary is lower 
than it should be, there’s a tend- 
ency to compress other salaries 
in the company — an open invita- 
tion for competitors to move in 
and lure key men away with more 
attractive offers. 

(4) If the top man’s compensa- 
tion is too high, a company runs 
the risk of stockholder and union 
criticism or unwelcome attentions 
from Government agencies, 

(6) The chief executive’s salary 
also is the most conspicuous and 
obvious. If it fails to reflect the 
stated corporate purposes and 
policies, a credibility gap is cre- 
ated that could damage morale. 
Another consideration is DOD’s 
concern that the reasonableness of 
overhead costs be validated, Ensuring 
contractor surveillance and control of 
indirect manpower portions of over- 
head costa is an important part of tk 
CSR Program, and we plan to Inject 
this consideration into our reviews. 
We believe evaluaton of contracUr 
surveillance and control of indirect 
manpower is a logical consideration In 
the determination of reasonableness 
of costs produced by the contrac- 
tor’s compensation system. 

Approach to 
Program Establishment 

Based on the foregoing, we deter- 
mined that a systems approach to re- 
viewing a contractor's total compen- 


20 


August 1969 



ation (as identified in ASPR 
6-206.6) is a necessary and desirable 
lethod for detei mining the accepta- 
ility of a contractor's employee com- 
ensation program. This conclusion 
resulted in the establishment of the 
CSR Program, While all elements of 
costs are subjects of concern, compen- 
sation for personal services is espe- 
cially important, as it is one of the 
larger items of costs incurred under 
government contracts. The ASPR re- 
cognizes this importance by assigning 
to the administrative contracting of- 
ficer the responsibility for deter- 
mining that a contractor's total com- 
pensation policies, practices, and com- 
pensation structure conform with 
1 sound business practices, and that 

compensation coats resulting there- 
from meet the test of reasonableness 
required by ASPR 16-206,6. 

To date, a nation-wide CSR pilot 
test has been completed, the results 
have been evaluated, and a guide for 
conducting CSRs has been compiled. 
This guide will eventually become the 
CSR Manual. One result of the CSR 
pilot test was confirmation of the ac- 
ceptability of utilizing the DCAS 
teclinical team concept in performing 
CSRs, This technique has proven suc- 
cessful in other systems reviews per- 
formed by this agency, and is consid- 
ered a cornerstone in our evaluations 
^ of contractor financial systems. 

The CSR Program is primarily con- 
cerned with the total compensation 
package of wages and salaries, and 
incentive compensation (fringe bene- 
fits) of contractors with anticipated 
annual negotiated government sales 
of $15 million or more. However, the 
flexibility of the CSR Program also 
allows for other selective reviews de- 
pending on the significance of the 
compensation costs being charged to 
the Government. We believe this ap- 
proach marries the requirement for 
aurveillance witli the DOD intent to 
relax contractor controls, wherever 
I possible. To this end, we have elimi- 

nated (except in special instances) 
the need for approval, on an indi- 
vidual contract basis, of individual 
annual salaries in excess of $26,000, 
contractor classification systems, in- 
centive compensation plans, and other 
plans providing fringe benefits and al- 
lowances. 

Role of DCAS Regions 

Acceptance by DCAS of the com- 
pensation system includes acceptance 
of the foregoing parts of the system. 


This acceptance continues until the 
contractor changes his compensation 
system or technicians of the cognizant 
region indicate that improper 
application of the compensation 
system is producing unreasonable 
cost'j to the Government. This concept 
of rf»l ax ation of controls is also a part 
of the follow-up portion of the CSR 
Program. The need and frequency for 
continued surveillance of a contrac- 
tor's compensation system is deter- 
mined on an individual contractor 
basis, rather than by incorporating a 
mandatory annual review requirement 
into the program. 

The CSR Program is implemented 
at the DCAS region level. Adminis- 
trative contracting ofiicers determine 
which contractors meet CSR criteria. 
These criteria apply to : 

• Contractors with $16 million or 
more of anticipated annual govern- 
ment negotiated sales, provided the 
contractor is not qualified under the 
provisions of ASPR 3-1000, Contrac- 
tor's Weighted Average Share in Cost 
Risk. 

• “Not-for-profit'^ contractors who, 
generally, will be scientific organiza- 
tions engaged in scientific research 
for the benefit of the general public. 
Patents, copyrights, processes, and 
formula information resulting from 
scientific research must be made 
available to the public. The corporate 
charters of not-for-profit contractors 
will normally contain this concept. 

• Other reviews as necessary due 
to unusual extenuating circumstances. 

After completion of the initial CSR, 
the frequency of subsequent reviews 
or follow-up actions depends on the 
initial GSR report recommendations, 
significant changes to a contractor’s 
compensation system, or indications 
from operating personnel (contract 
auditor, administrative contracting 
officer, price analyst, etc.) that the 
contractor is not conducting his com- 
pensation system in keeping with ap- 
proved policies and procedures, 

ASPR 1-406 (i) cites the contract 
administration function of reviewing 
a contractor's compensation structure, 
One prerequisite for accepting a con- 
tractor's compensation system is the 
determination that the system will 
produce reasonable costs under gov- 
ernment contracts, This consideration 
is influenced by the contractor's control 
and evaluation of his manpower re- 
quirements, as well as by the accepta- 
bility of his compensation system, 
Compensation is reasonable to the 
extent that the total amount paid or 


accrued is commensurate with corn- 
pen.^ ation paid under the contractor's 
established policy and conforms gen- 
erally with compensation paid by 
other firms of the same size, in the 
same industry, or in the same geo- 
graphic area for similar services. A 
determination should also bo made that 
such compensation is reasonable in re- 
lation to the actual personal services 
required. 

The results of CSRs are summa- 
rized in reports furnished io cogni- 
zant administrative contracting 
officers and procurement contracting 
officers who have significant procure- 
ment interest in the contract, These 
officials USB the reports as bases for 
performing checks they deem neces- 
sary to make decisions as to the ac- 
ceptability of compensation costs. 

The objective of the CSR approach 
to reviewing contractor compensation 
systems is not only to satisfy ASPR 
requirements. The objective is also to 
provide an efTcctive management tool 
which permits DCAS accomplishment 
of contract administration in an or- 
derly, intelligent manner. 


Army Engineers 
Announce New 
R&D Office 

The Chief of Army Engineers has 
established a Research and Develop- 
ment Office to provide program man- 
agemenl services for all U.S. Army 
Corps of Engineers research and de- 
velopment missions. 

The expanding research and devel- 
opment programs of the Engineers, 
which now averages over $30 million 
annually, embraces research in basic 
construction.^, military engineering, 
topograpliy and geodesy, nuclear 
power applications, arctic environ- 
ment, and water resources dovelop- 
ment. 

The now office will have a small 
staff to provide central managmont 
support for the Engineers* research 
programs, The staif will also review 
the research activities of the Corps' 
field activities and laboratories, re- 
commending new work assignments, 
workload redistribution, and future 
facility requirements. 

Robert F, Jackson, who 
named Deputy Chief, is 
serving as Acting r.4 
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Army Avfonrcs 

(confiiutcd from paf/e 3) 

carg^o liandling, refuolingr, and ord- 
nanco handling'. The buildup of 
charge is due h(yth to Iriboelectric 
charging and to the earth's field. 
Charging rates of a few micro- 
amperes and earth field gi'adients of 
100 volts per meter are considered 
normal. However, charging rates in 
excess of LOO micrnamperes in snow 
and sand-dust environinents, and 
earth field gradients of approxi- 
mately 5,000 volts per meter in 
disturbed weather, can result in ex- 
tremely high potentials (-200,000 to 
+ 60,000 volts, by actual measure- 
ment) depending upon the aircraft 
type and the existing environmental 
conditions. These high static poten- 
tials cause uncontrolled coroim dis- 
charges which, in turn, can cause 
radio frequency inierferenco (RFI). 
There also exists the possibility of 
liigh instantaneous energy tmnsfer 
upon contact with ground handling 
personnel. Investigations and tests of 
present passive and active electro - 
static diseliargos indicate possible 
solutions to some of these i)rohIems. 
For example, the application of the 
wing- mounted trailing edge fixed 
wing precipitation electricity dis- 
chargers, or P-STATS, to rotor 
blades is a current approacli to the 
problem. Further advancements in 
the development of other passive and/ 
or active electros tatic dischargers to 
minimize RFI and personnel safety 
hazards can provide significant im- 
provements. 

Tactical Usage. 

Tactical usage of Anny helicopters 
to date, and those anticipated in 
near-term aircraft systems develop- 
ment programs, emphasize the need 
for significant improvements in ex- 
tremely low altitude operations, 
formation flight, and group landing 
under I PR conditions, The opera- 
tional uses impose severe require- 
ments on the pilot, avionics 
technology, and the systematic in- 
tegration and use of this technology. 

Future avionics systems must 
stress a reliable, sysiematie design 
approach to the man-maebino inter- 

fo/iA 1 i ^‘ght 


centered from its inception, mission 
oriented, and integrateil to a degree 
commensurate with the then current 
state of the art ainl mission require- 
ments, Extensive application of man- 
in-th e-loop simulation will be utilized 
by the Government during system 
syntheses, and should he considered 
by potential prime systems contrac- 
tors to assure accomplishment of 
these goals. 


Defense Personnel Support 
Center 

(continued /rom page 6) 

ter achieved an effective iniorchango 
of knowledge bet\veen the seller and 
user. Annual forecasts, showing pro- 
jected quarterly increments, were 
provided industry as early as pos- 
sible. 

Lessons Learned from the Past 

The foregoing has reviewed the 
type of emergency problems that have 
confronted DPSC and its industrial 
suppliers in the past. How do wo at 
the center view the future? With 
cautious optimism is the answer. 
Many lessons have been learned from 
the major supply crisis of the South- 
east Asia situation. 

We realize the need for adequate in- 
ventories to preclude crisis” pro- 
curements. Such inventories are essen- 
tial in all commodities procured by 
DPSC, especially those which re<iuirG 
a pi’ocuroment lead time of six to 
nine months. 

We have learned that even when 
adequate production is available, as 
in the case of food items, an urgent 
need exists for adequate transporta- 
tion means, especially in the reefer 
type of conveyance, 

We realize that industry is the main 
support of the Government in time of 
crisis. A continuing management goal 
is to achieve improved coordination 
and cooperation between DPSC and 
its industry contractors, and we will 
welcome suggestions from industry 
for methods that will forestall the 
^'crisis" pix)blems of the past. 

Above all, we have learned that, in 
any national emergency, the combined 
dedication of industry and DPSC is 
vital in keeping our Armed Forces 
adequately supplied with medical ma- 
food nnd clothing, 


Contractor Response 
to Questionnaires 

The Defense Department hai 
received several inQuirics fron 
contractors concerning a ques 
tioniinive, prepared by a nevi 
publication, soliciting detailed in 
formation concerning defense sys- 
tems under research, development 
or production. 

Response to any such questioiv 
naircs is governed by paragrapli 
5n of the Industrial Security 
Manna! (ISM) for Safeguarding 
Classified Information (Attach- 
ment to DD Form 441) which re^ 
quires clearance of information 
pertaining to clasalfled contracts, 
Such clearance is a prudent safe* 
guard against the inadvertent 
disclosure of information harmful 
to national defense. 

In instances where the provi- 
sions of paragraph 5u of the ISM 
may be inapplicable, the Depart- 
ment of Defense Industrial Secu- 
rity Regulation counsels as a 
matter of prudence and soun<l 
judgment — ^‘Wlien in doubt, or in 
need of advice, in the exercise o( 
their discretion in this matter, 
contractors may seek guidance 
from their cognizant security 
office/* 

DSA Will Procure 
Electronic Items for 
All Federal Agencies 

The Defense Supply Agot] 
(DSA), Alexandria, Va., is assuml 
responsibility for supply suppoit a 
procuromont of electronic items U8 
by civil agencies of the Federal G< 
eminent in a two-pliasc transfer. 
SpeJ. ember, re.sponsibility for supp( 
of the civil agencies, and items 
common use by both civil and milita 
agencies will have been transfer! 
from the General Services Admin 
tration to DSA. On March 1, 19' 
responsibility for non-cominon ite 
on a selective basis will be trai 
f rrod, 

DSA currently provides all the h' 
itary Services, and some civil agenc 
on a selected basis, with electrcj 
items. Procurement is hand 
through the Defense Electroi 
Supply Center, Dayton, Ohio. ; 
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Congress To Get Progress Reports 
On Weapons Acquisition 


The first of a new series of weapon 
systems status reports were furnished 
to the Senate Armed Services Com- 
mittee by Secretary of Defense 
Melvin R. Laird on June 20. This was 
the initial group in a series of classi- 
fied reports to the Senate Committee, 
entitled “Selected Acquisition Re- 
ports/' indicating current estimates 
for various aspects of the systems, in- 
cluding technical objectives and costs. 

The reports are one facet of im- 
proved and strengthened procedures 
instituted by Secretary Laird to mon- 
itor and control cost and technical 
progress of major weapon systems 
and to keep the House and Senate 
Aimed Services and Appropriations 
Committees currently informed. 

In addition to these reports, whicli 
Will be re owed and monitored by the 
Service Secretaries and the Secretary 
of Defense^ a Defense Systems Acqui- 
sition Review Council has been estab- 
lished. Composed of the Director of 
Defense Research and Engineering, 
and the Assistant Secretaries of De- 
fense (Installations and Logistics), 
(Comptroller), and (Systems Analy- 
sis), the council will review and make 


recommendations to the Secretary of 
Defense on all major weapon systems, 
including decisions to proceed with 
system development, contract defini- 
tion and production. 

Through these, and other strength- 
ened procedures, continuing review 
and control over all major weapon 
systems will be mamtained. 

In the initial group of 12 acquisi- 
tion reports, 9 showed a cost growth 
from the original program plan for 
the systems totaling approximately 
$3.5 billion. The percentage of in- 
crease above original cost estimates 
varied between the systems from less 
than 1 percent to 194 percent (Fig- 
ure 1). 

The predominant reasons for thef 
cost growth, as stated in the nine re- 
ports, are (dollar amounts in bil- 
lions) : 

Optimistic original cost estimates $1.4 
Unforseen development and produc- 
tion problems 0,8 

Escalation of labor and material 
costs 0.9 

Configuration changes to resolve tech- 
nical difficulties 0.4 


The original estimates for the sys- 
tems with cost growth wore made 
from 1965 through 1968. Many of the 
systems have been in production or 
research for several years; therefore, 
a portion of the cost growth totaling 
approximately $1.3 billion already has 
been included in approved Defense 
Department budgets through FY 
1969, and in the FY 1970 budget re- 
quest now under review by the Cou- 
giess. To the extent of this amount of 
$1^3 billion, the Congress already has 
been advised of the cost growth expe- 
rienced and has previously approved 
the additional funding required 
througli FY 1969. 

Both the systems covered in the 
first reports and other major systems 
are currently undergoing further in- 
tensive review by the Secretary of 
Defense. Specific decisions will bo 
made in each instance in whicli addi- 
tional funding to cover cost growth 
might be required. Program adjust- 
ments will be made if appropriate, 
consisLonl with o.ssential dofoiise 
needs. 

The following is the list of the 31 
weapon systems on which the Senate 
Armed Services Commit teo had asked 
for regular reports: 

Army: General Slieridan armored 
I’econnaissancG tank; Glieyenne armed 
helicoptci'; Shillelagh anti-tank mia- 
silo; Lance missile; Safeguard nnli- 
ballistic miBsilo. 

Navy: Attack submarine (SSN- 
688 class); DX destroyer; Nu- 
clear powered attack carriers 
(CVAN-G8, -69); Landing Helicopter 
Assault ship (LITA); Nuclear guided 
missile frigate (DXGN); Poseidon; 
Phooni.x missne; Spnrrow missile; 
Walleye bomb; P-14A fighter; P-3C 
patrol aircraft; A-7E attack plane; 
S-3 anti-iiubmarlno warfa»i’e plane 
(VSX) ; MK-48 torpedo; Condor mis- 
sile. 

Air Force t SRAM missile; Mav- 
erick missile; Minuteinan II and HI 
ICBMs; F-111; C-6A; A-7D; Air- 
borne Warning and Control System 
(AWACS); AMSA bomber; F-16 
fighter; Manned Orbiting Laboratory 
(MOL), 

Additional systems are expected to 
be included in the now reporting 
system, reported Secretary Laird, 


Cost Growth for Nine* Weapon Systenvs 

($ millions) 
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MEETINGS AND SYMPOSIA 


AUGUST 

Sixteenth National Armed Forces 
Managrement Association Conference, 
“TcchiioloEy and Management-- 
The Modern PartiiershiiV* August 
19*21, Washington Hilton IIoteL Wash- 
ington, D.Ci Sponsor: Armed Forces 
Management Association, Contact: 
RAdm, Thomas B. Neblett, USN 
(Ret.), Armed Forces Management 
Association, 839 17th St. NW, Wash- 
ington, D.C, 20006. Phone (202) 659- 
4B0D. 

Photoelectric and Secondary Elec- 
tron Emission Conference, August 
27-28, University of Minnesota, Min- 
neapolis, Minn, Co-sponsors: Special 
Devices Group of Advisory Group on 
Electron Devices, and the University 
of Mimesoia, Contact: Prof, W, T. 
Peria, Electrical Engineering Depart- 
ment, University of Minnesota, Min- 
neapolis, Minn. 55455. 


SEPTEMBER 

Turbulence Measurements in Liq- 
ida Symposium, Sept, 8-9, Univer- 
,ity of Missouri, Rolla, Mo, Sponsors: 
U.S, Army Research Onice-Durham, 
Office of Naval Research, Air Force 
Office of Scientific Research, and the 
Advanced Research Projects Agency, 
Contact: James J, Murray, Engineer, 
U,S. Army Research Office -Durham, 
Box CM, Duke Station, Durham, S.C. 
27706, Phone (919) 286-2285. 

Ordered Alloys i Structural Appli- 
cations and Physical Metallurgy, 
Sept. 16-17, Lake George, N.Y, Spon- 
sors: Air Force Materials Laboratory 
and the Metallurgical Society, Con- 
tact: Mr* Poynter, Air Force Mate- 
rials Laboratory, Wright- Patterson 
AFB, Ohio 454S3. Plione (513) 
255-8803. 

Twenty-fourth Annual National 
Defense Transportation Association 
Forum, ^‘Transportation-New Hori- 
zons,*' Sept, 21-24, Regency Hyatt 
House, Atlanta, Ga. Sponsor; Na- 
tional Defense Transportation Asso- 
ciation. Contact; Gerald W. Collins, 
National Defense Transportation As- 
sociation, 1612 K St,, NW, Wash- 


ington, D,C, 20006. Phone (202) Dis- 
trict 7-3630. 

Annual Air Force Association Fall 
Meeting and Aerospace Development 
Briefings, Sept, 22-24, Sheraton-Park 
Hotel, Washington, D.C, Sponsor: Air 
Force Association. Contact: Gus Duda, 
Air Force Association, 1760 Pennsyl- 
vania Ave. NW, Washington, D.C. 
20006, Phone (202) 298-9123. 

Theory and Application of Differ- 
ential Games International Confer- 
ence, Sept. 29-Oct. 1, University of 
Massachusetts, Amherst, Mass. Spon- 
sors; Air Force Office of Scientific Re- 
search, American Automatic Control 
Council, and the Institute of Elec- 
trical and Electronics Engineers. Con- 
tact; Capt, Allen D. Dayton, Air 
Force Office of Scientific Research, 
1400 Wilson Blvd., Arlington, Va, 
2209, Phone (202) OXford 4-6261, 

Computers and Communications 
Conference, Sept. 30-Oct. 2, Rome, 
N.Y, Sponsor: Mohawk Valley Sec- 
tion, Institute of Electrical and Elec- 
tronics Engineei’s. Coniael: John M. 
Harrington, Conference Chairman, 
304 E, Chestnut St., Rome, N.Y, 
13440, Phono (816) 337-0660. 

OCTOBER 

Thirteenth Annual Organic Chem- 
istry Conference, Oct, 7-8, Natick, 
Mass. Sponsor: U.S, Army Natick 
Laboratories, and the National Acad- 
emy of Sciences — National Research 
Council Advisory Board on Military 
Personnel Supplies. Contact: Dr, L. 
Long Jr., Head, Organic Chemistry 
Group, PRL, U.S. Army Natick Labo- 
ratories, Natick, Mass. 01760. Phone 
(617) 653-1000, Ext 2414. 

Annual Association of the United 
States Army Meeting, Oct 18-15, 
Sheraton-Park Hotel, Washington, 
D.C, Sponsor: Association of the 
United States Army, Contact; Brig. 
Gen. Robert F, Cocklin, USAR, Asso- 
ciation of the United States Army, 
1629 18th St, NW, Washington, D.C. 
20036. Phone (202) 483-1800. 

Feeding the Military Man Sympo- 
sium, Oct. 20-22, U.S, Army Natick 
Laboratories, Natick, Mass, Sponsor: 


National Academy of Sciences— Na- 
tional Research Council, U.S. Army 
Natick Laboratories, and Research 
and Development Associates, Inc. 
Contact: Executive Secretary, Re- 
search and Development Associates, 
Inc., Natick Laboratories, Natick, 
Mass, 01760. Phone (617) 663^920. 

Fifteenth Design of Experiments in 
Army Research, Development and 
Testing, Oct. 22—24, Redstone Arsenal, 
Ala. Testing Conference, Oct. 22-24, 
Redstone Arsenal, Ala. Sponsors: U.s' 
Army Research Office-Durham, and 
the Army Mathematics Steering Com- 
mittee of the Office of the Army Chief 
of Research and Development Con- 
tact: Dr. Francis G, Dressel, Mathe- 
matics Division, U.S, Army Research 
Office— Durham, Box CM, Duke Sta- 
tion, Durham, S,C. 27706. Phone 
(919) 286-2286, Ext. 76. 

Security Seminar Set 
for Mid-September 

The American Society for Indus- 
trial Security will hold its Fifteenth 
Annual Seminar, ^^Security, Founda- 
tion for a Strong America,'* Sep- 
tember 16-18, at the Washington 
Hilton Hotel, Washington, D.C, 

The seminar program on September 
17 will be devoted to presentations by 
DOD officials, It will be keynoted by 
Joseph J. Liebling, Director for Se- 
curity Policy, Office of the Assistant 
Secretary of Defense (Administra- 
tion). Panel sessions are also planned 
on various aspects of the Defense In- 
dustrial Security Program, featuring 
key representatives of the Office of 
Defense Industrial Security, Defense 
Supply Agency. The purpose of the 
day's program is to inform industry 
of its primary functions in providing 
adequate protection to classified de- 
fense information, consistent with in- 
dustry's contractual responsibilities. 

Further information and registra- 
tion forms for the seminar may be 
obtained by contacting William D. 
Wright Jr., American Society for In- 
dustrial Security, 2000 K Street NW, 
Room 661, Washington, D.C. 20005, 
Phone (202) 338-7676. 
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Army Materiel Command 
Undergoing Reorganization 


[ Editor *s note: The article on the or- 
ganization and operations of the 
Army Materiel Comniond (AMC), 
planned for inclusion in the series on 
the materiel and logistics commands 
of tlie Defense Department carried in 
the past 19G9 issues of the Bulletin^ 
will be delayed until the realignment 
of AMC currently in progress is com- 
plDted, The following item describes 
the highlights of the AMC reorgani- 
zation plan.] 

The Army Materiel Command 
began reorganizing its Washington, 
D.C., headquarters in early June 
under a realignment designed to 
streamline the managerial structure, 

General Ferdinand J. Chesarek, 
AMC'a commander, stated the purpose 
of the proposed realignment of the 
headquarter’s organizational struc- 
ture ia to provide better control over 
assigned missions and functions, 
reduce the span of control of the com- 
mender, and achieve greater utiliza- 
tion of the managerial talent 

A number of important organiza- 
tional changes are scheduled within 
tho headquarters complex under the 
reorganization. Directly under the 
Commanding General is a principal 
Deputy Commanding General, serving 
as chief assistant and resource man- 
ager, Major General H*A. Miley Jr., a 
lieutenant general designee, former 
Assistant Deputy Chief of Staff for 
Logistics (Program and Budget), has 
been assigned to that position. 

There will also be two new deputy 
commanding generals. Major General 
Walter J. Woolwlne, former Director 
of Procure7nont and Production for 
AMC, is now Deputy Commanding 
General for Materiel Acquisition, with 
the responsibility of control of re- 
search and engineering, procurement 
and production, materiel require- 
ments, logistics data management, and 
related functions on the industrial 
base. Major General William N. Red- 
ling, former Commanding General of 
the Army Transportation Center and 
Fort Bustis, Va., and Commandant 
of the Army Transportation School, 


is designated Deputy Commanding 
General for Logistics Support, with 
control of operational readiness func- 
tions, distribution, transportation, 
maintenance, international logistics 
and the AMC depot system, all in 
support of the Army in the field. 

The Deputy for Laboratories, Dr, 
Robert A. Dillawny, will continue in 
his job, with a primary interest in the 
scientific community. He will also 
direct the activities of the AMC in- 
house laboratories. 

Three other general officers named 
for assignment to Headqiiai‘ters, 
AMC, are: Major General Leo B, 
Jones, as Chief of Staff; Brigadier 
General Theodore Antonelli, as Di- 
rector of Distribution and Transpor- 
tation; and Bidgadiur General James 
G. Kalergis, as Compir oiler. 

The directorates and separate of- 
fices are also being restructured 
under the realignment. Tho 67 project 
offices are being reduced to 49, with 
10 being eliminatod as their functions 
are assumed liy the major subordinate 
commands, and 8 being combined with 
other project management offees. 

The commander’s span of control ia 
aiso being reduced. Instead of 190 
commands, agencies, or individuals re- 
porting directly to the AMC Com- 
mander, there will be 78, Tho 60 peiv 
cent eliminated will be placed under 
either commodity commanders or the 
newly designated deputy commanding 
generals. 

There is also a change being made 
in tho structure of project manager 
offices. Aircraft Weaponization is 
moving to Headquarters, Army 
Weapons Command, Rock Island, 111.; 
and the Manned Aerial Vehicle for 
Surveillance offee ia relocating to 
Headquarters, Army Aviation Sys- 
tems Command, St, Louis, Mo, 

In instances where systems are well 
into llie production cycle, the project 
management offees are being elimi- 
nated, and a study is under way to 
determine whether project manager 
control should be exercised at the 
commodity command level rather than 
at the headquarters level, 


Project management offices slated 
to be discontinued include: Flat Top, 
M113 Italy Co-Production, M107/ 
MHO Artillery, Ainjihibians and Wat- 
ercraft, Mortar Ammunition, Multi- 
fuel Engines, Rifle, and Goer Vehi- 
cles. The Sergeant and Artillery Am- 
munition olllces are also scheduled for 
disestablishment, pending approval of 
the Secretary of the Army. Programs 
scheduled for combining are: Mallard/ 
Random Access Discrete Address, 
Special Waz’f are/ Special Mission 
Operations, Manned Aerial Vehicle 
Surveillance, Mohawk, Utlas/ Iro- 
quois, Air Traffic Management/Posi- 
tion and Navigation Systems, Selected 
Priority Operations/TP Q'-28, Air De- 
fense Control and Coordination/ 
Target Missile, and AACOMS/TAS/ 
Teletypewriter/ COMSEC. 

When completed, the realignment of 
AMC will! 

• Assign to tho Deputy Com- 
manding General of AMC the role of 
resource manager for the command. 
As such, he will supervise the activi- 
ties of the Comptroller, the Director 
of Personnel and Training, and tho 
Director of Installations and Services, 

• Elevate the position of the Di- 
rector of Quality Assurance, in line 
with a need for top command atten- 
tion in this area. 

• Elevate the position of the Di- 
rector of Management Information 
Systems, In his expanded role, he 
will accelerate the development of au- 
tomated management systems, and 
provide key indicators and trends for 
the Commanding General and other 
top managers. 

• Expand the use of the Army Ma- 
teriel Systems Analysis Agency, Ab- 
erdeen Proving Ground, Md., to ac- 
celerate tho command’s system anal- 
ysis effort. 

• Increase the use of the AMC 
Board, Aberdeen Proving Ground, for 
long-range planning in financial man- 
agement, materiel acquisition, and re- 
search and development. 

The reorganization of AMC ia 
being accomplished on a phased basis 
over a period of months. 
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Status of Funds Quarterly Report 


Outlays 

Third Quarter, Fiscal Year 1969 

(Thousands of Dollars) 


Departnoent of Defense 


Outinys 


Unpaid obligations 

January 

10G9 

February 

1969 

March 

1069 

Cum thru 

31 Mar 1969 

At start 
of year 

As of 

31 Mar 1969 

Military Personnel 

Active forees 

Reserve forces 

Retired pay 

Undistributed 

1,606,622 

64,743 

202,331 

73,G06 

1,663,112 

67,349 

210,861 

67 , 970 

1,667,909 

61,816 

212,636 

—160,629 

16,061,173 

669,332 

1,801,661 

—168,017 

761,917 

149,746 

6,880 

904,810 

116,264 

7,«9 

m,on 

Total — Military Personnel 

1,936,202 

1,989,282 

1,771,131 

17,364,189 

918,643 

1,1&&,620 

Operation and Maintenance 

1,696,278 

1,771,846 

1,837,926 

16,008,770 

4,033,198 

4,331,^46 

Procurement 

Aircraft 

^IJsaiica 

Siiips 

Tracked combat vehicles 

Ordnance, vehicles and related equipment 

Electronics and communications 

Other procurement 

Undlstrihuteri 

796,437 

201,789 

163,309 

38,827 

689,797 

126,049 

188,629 

—6,667 

728.466 

184,833 

173,369 

46,289 

638,223 

104,320 

90,407 

—16,274 

808,488 
261 . 684 
167,693 
36,223 
612,603 
109,126 
180,496 
2,663 

7,029,460 

1,801,276 

1,419,634 

837,946 

4.648,208 

1,036,340 

1,368,700 

374,777 

9,691,226 

2,069,736 

8,447,418 

610,190 

6,695,367 

1,881,331 

2,066,183 

—7,225 

7,905,867 

2,500,583 

3,208,191 

601,453 

7,173,877 

1.660,719 

1,965,063 

—393,466 

Total — Procurement 

2,089,280 

1,949,680 

2,167,667 

17,901,337 

26,244,228 

24,412,238 

Research, Development, Teat, & Evaluation 

Military Beieiicos 

Aircraft 

Ml 89 Lies 

Astronautics 

Ships 

Ordnance, vehlrlfs and related equipment 

Other equipment 

Program -wide management and support 

UndigtrKhuted 

90,340 

42,345 

171,486 

02,623 

32,028 

30,128 

69,374 

48,722 

8,940 

70,741 

66,990 

183,271 

86,143 

21,176 

24,867 

63,273 

46,994 

-U,C32 

93,070 

107,217 

187,336 

77,846 

31,014 

29,120 

69,797 

61,606 

28,786 

721,634 

682,798 

1,692,034 

887,680 

234,186 

236,718 

661,744 

439,246 

U,60B 

777,774 

717,451 

983,018 

487,480 

246,279 

216.677 

478,981 

180,338 

—1,633 

696,728 

740,990 

1,289,142 

553,895 

307.248 

263,363 

486,978 

226,415 

—13,706 

Total™Reaeareh, Development, Teat, & K valuation 

631,793 

689,310 

676,691 

6,467,846 

4,094,265 

4,569,612 

Military ConstructEon 

Family iroualng 

Civil Dofenao 

■Rlier — Special Foreign Currency Program 
[evolving and Management Funds 



166,126 

66,670 

8,644 

45 

—109,927 


1,784,255 

174,687 

80,629 

1,071 

6,078,411 

1,721,361 

283,668 

60,104 

678 

6,632,424 

Subtotal — Military Functiona-Federal Funds 

0,678,910 

6,284,741 

6,651,662 

67,648,217 

48,409,287 

48,198,299 

Illltary Asaistance — Pcdoral Funds 

Grand Total — Federal Funda 

Total — Military Fund ion s-Bud. Concept adj. 

Total — Military ABsiatance-Bud, Concept adi. 

Grand Total — Budget Concept adjustments 

66,861 

0.636,761 

—11,410 

19,270 

7,860 

14,688 

6,249,329 

—7,686 

—7,260 

—14,846 

86,962 

6,638.614 

-8,619 

—4,092 

—12,711 

407,369 

67,956,676 

—96,984 

160,674 

64,690 

1,823,034 

46,232,322 

8,794 

433,464 

442,248 

1,606,207 

44,804,506 

3,801 

260,103 

253,407 

TOTAL— DEPAUl'MENT OP DFPICNSl) 

■EIEEEKBH 

6,234,433 

G. 626, 902 



43,057,913 


Department of the Army 


Military Pora untie 1 

Active forces 

Reaervo forces 

Undistributed 

603,164 

34,668 

109,446 

664,995 

34,683 

84,080 

694,651 

36,608 

—171,052 

6,114,416 

446,884 

—178,183 

882,077 

112,678 

<128, isa 

76,677 

178,163 

Total — Military Poraonnol 

747,177 

783,768 

668,607 

6,381,617 

494,651 

665,0<I3 

Operation and Maintenance 

640,260 

698,862 

668,668 

6,914,916 

1,641,708 

1,877,922 

Procurement 

Aircraft 

Missiles 

Tracked combat velilclcs 

Ordnance, vohEcieSj and related e<iulpment 

Electronics and communications 

Other procurement 

Undistributed 

83,200 

55,118 

88,348 

886,028 

60,991 

64,008 

-966 

92,182 

46,719 

44,480 

286,661 

30,804 

83,787 

—9,641 

102,271 

41,849 

84,212 

244,816 

37,285 

42,427 

—22,480 

886,681 
402,717 
328 , 697 
2,060,256 
840,888 
878,664 
862,600 

1,343,618 

629,712 

686,046 

8,445,481 

688,774 

769,610 

—7,226 

1,031,936 
023,017 
479,139 
8,717,161 
669,0^4 
611,461 
~47 1,238 

Total — Pro curement 

016,611 

474,041 

480,870 

4,600,851 

7,465,810 

G. 960,143 

Research, Dovetopmont, Testr and Evaluation 

Military sciences 

Aircraft 

MlaBllcs 

Astronautics 

Ordnance, vehicles, and related equipment 

Other equipment 

Program^wlda management and support 

Undistributed 

10,266 

11,752 

43,020 

644 

18,728 

26,403 

6,181 

18,887 

8,480 

6,066 

58,256 

292 

16,816 

27,866 

6,741 

—11,766 

7,088 

8,087 

69,868 

688 

18,690 

20,623 

6,425 

21,678 

81,724 

76,012 

480,851 

6,612 

120,900 

248,780 

63,609 

42,188 

98,272 

78,100 

886,860 

7,805 

110,632 

190,748 

38,808 

—1,633 

192,196 

89,005 

529,919 

5,037 

110,107 

109,768 

35,763 

—14,366 

Total — Research, Development, Tost, & Evaluation 

126,716 

111,049 

147,882 

1.120,229 

010,247 

1,027,495 

Military Construction 

Revalvlm; and Management Funda 

Army — Federal Funds 

Army — Budget Concept adjuatmonts 

31,708 

—766 

2,060,796 

—4,866 

86,813 

—23,660 

1,980,868 

-3,067 

82,681 

17,117 

1,945,224 

—8,142 

862,976 

—26,100 

18,448,987 

—47,101 

768,040 

1,066,905 

18,126,877 

10 

688,345 

1,818,654 

12,662,620 

-430 

total— DEPARTMENT OF THE ARMY 

2,064,940 

1,977,796 

l,9i2,0il 

18,396,885 

13.126,387 

12,652,031 


26 


August 1969 



mrlment of the Navy 


Otillaya 


Uiiijnid ohityaltona 

January 

Fobniary 

March 

Cum thru 

At alart 

Ab of 


loet) 

1909 

im 

31 Mnr 1969 

of ycnr 

31 Mar 1969 


ary I'crfloonoi 

4ctlve forces 

*106,952 

477,093 

478,902 

4,334,217 

226,093 

239*888 

'iftserve farces 

10,107 

11,374 

14,003 

110,919 

22,898 

26*885 

Jndfstrlbuted 

-26, <100 

—1.616 

9,96D 

9,889 

— 

—9,689 

Total — Military Peraonnel 

479,769 

488,852 

600.874 

4,504,3 25 

247,901 

266,681 

ttion atid Maintenance 

440.669 

478,823 

486,511 

4,118,102 

1,468,352 

1,076,970 

iremcnt 

ilrcraft 

234,427 

186,778 

261 , 103 

2,085.978 

3,218,019 

3,041*600 


83,828 

37,019 

66,208 

374,728 

617,934 

740,291 

■hips 

163,309 

173,369 

167,693 

1,419,634 

3.447,418 

3*208,191 

"racked combat vehicles 

484 

860 

1,011 

14,248 

21,141 

22,314 

irdnance, vehicles, and related equipment 

124,7 79 

165,477 

180,405 

1,208,804 

1,713.934 

1,888,406 

llcctronica and communications 

38.489 

46,416 

46,382 

381,814 

645,301 

645,986 

Ither procurement 

108,12 7 

—21,222 

85,034 

(jOO,CG9 

1,143.225 

1,228,828 

indlBtrlbuted 

—10,930 

810 

24 . 960 

31*714 

— 

—31.778 

Total ■ — Pro curement 

680,512 

679,489 

817,888 

6,120,589 

10,740,006 

10,643,739 

Tch, Development, Teat, and Evaluation 


17,830 

16,191 




Itlitary sciences 

16,B73 

143,962 

121,468 

141.180 

ircraft 

28,369 

21,790 

20,802 

240,507 

267,621 

318,337 

IlssUes 

60,789 

62 , 077 

49,810 

602,017 

268,026 

34 1 , 361 

stronautlcs 

1,703 

1 , 380 

2,784 

15,301 

10,269 

17,779 

hips 

32 , 028 

21,176 

31.014 

281,186 

246.279 

307.248 

rdnimcei vehicles, and related equipment 

10,706 

9,641 

16,430 

115,809 

100.046 

144,210 

ther equipment 

12,911 

10 , 652 

11,717 

02,803 

79,604 

88 , 536 

roKram*wide management and support 

14,502 

20,386 

23,073 

100,580 

133*064 

101,527 

n distributed 

—11,230 

2,107 

4*947 

3,218 

— ■ 

—3,212 

Total — Research, Development, Test, & Evaluation 

102,600 

160.803 

174,748 

1*523,497 

1,217*268 

1,620,141 

ry Conatrucllon 

48,808 

29,907 

22*403 

306,380 

673,676 

061,341 

irlng and Management Funds 
—Federal Funds 

117,420 

—19,044 

—40,303 

—108,177 

2,269,078 

2,178,609 

1 , 924 , 064 

1,712,408 

1,909,922 

18,496,222 

16,614,268 

16,929.461 

—Budget Concept adjustments 

—4,080 

—1,997 

—2,323 

—20.748 

110 

693 

OTAL— DEPARTMENT OP THE NAVY 

1,920,578 

1,710,411 

1.058*500 

18,468,474 

10,514,308 

16,930,143 


arfmenf of the Air Force 


ry Personnel 
:tlve forces 
>sQTVo forces 
ndtstributed. 

607*900 

10,008 

—10,489 

611*024 

11,202 

—14,406 

480.366 

11,704 

1,064 

4,562,640 

113*029 

477 

164,747 

14,270 

937.234 

10,702 

—477 

Total — Military Personnel 

600,986 

607,821 

490,114 

4,076*040 

109.017 

247,469 

ton and Main ton anco 

002,084 

011*300 

006,360 

6,131,222 

927,831 

1,178,610 

ement 

rersft 

IssIIm 

dnancci vehicles* and related equipment 
cctronics and communications 
her procurcTnent 
idUatributed 

477,810 

116,860 

120,089 

86,176 

26,087 

6,282 

449,607 

101,006 

246,783 

26,424 

76,947 

—6,620 

465,100 
144 , 627 
18] ,281 
20,100 
48,701 
96 

4*106,061 

1.023,831 

1.271*110 

804*268 

300,822 

—11,416 

6,020,659 

802,089 

1, 434 *83 6 
530.003 
100,001 

3.832,431 

838,272 

1,508,091 

439,748 

73,090 

11,428 

Total — Procurement 

788,844 

802,228 

865*912 

7*066,004 

7,096,592 

0,763,060 

?h, Development, Test, & Evaluation 

lilt ary sciences 

rcraft 

Isa Ilea 
tronautlcs 
her equipment 

oeram-wldc management and support 

1 distributed 

17,426 

2,224 

77,726 

90,376 

30,500 

28,080 

1,283 

11,076 

28,234 

72,930 

83,531 

24,700 

10,018 

—1,984 

14*216 
78,878 
77,667 
74, m 
28*467 
22,107 
2*265 

118,908 
360,270 
700*060 
806, 007 
220,142 
205,967 
—33,890 

104*162 

331*728 

338.627 

403,360 

202*629 

22,870 

101,574 

883,048 

423.812 

610,519 

108,026 

28,026 

83,892 

Total — Rpsearch* Development* Test, & Evaluation 

247,682 

238,478 

297,284 

2,446,080 

1,512,878 

1,000,094 

y Construction 

tng and Management Funds 

‘ce— Federal Funds 

CO — Budget Concept adjustments 

39,723 

—6,764 

2*179,116 

—2,406 

36*176 
— 1H.908 
2,171*102 
—2.622 

40,023 

—04,479 

2*243,221 

—3,162 

872,467 
— 115,073 
19,2(18,806 
—28,123 

426*858 

621,170 

11,552,090 

8,675 

368.331 

1,406,671 

11,679,830 

2,701 

)TAL— DEPARTMENT OF THE AIR FORCE 

2,170,649 

2*168.580 

2*240,000 

19*210,683 

11,501*071 

11,082*021 
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Defense Agoncies/Ofnce of the 


Outlays 



Unpaid obllgaltona 

Secretary of Defense 

April 

1069 

May 

1069 

June 

1960 

Cum thru 

31 Mar 19G9 

At start 
of year 

As of 

31 Mar 1969 

Military rorsniinol 
Uctlrcil ray _ 

202,001 

210,861 

212,636 

1,801,661 

6,880 

7,629 

Dporatlan and Maintonnaco 

102,776 

82,865 

87,891 

811,631 

97.268 

09,135 

rrovuromont 

Ordnanrc, vehicle's, and rolatert oqul|)nieJit 
lilleGlrnntcB and comiiuinlicritlonQ 

Otlior pNicurcmeiU 

UadiBirlbiited 

366 

393 

2.007 

60 

412 

676 

1,966 

—20 

1 

260 

8,480 

—13 

3,030 

6,380 

24,045 

1,878 

1,117 

8,251 

48,447 

200 

6,332 

41,085 

-1,878 

Tnlnl" -Procure rticnt 

3,312 

3,023 

3,678 

35,333 

62,816 

44.739 

KcBoarch, DtsveloiiTtieut, Teal, & Kvftliintio-u 

Mint ary acloncca 

Mfiftnry Cmintriiclfo-n 

Family Ilointinir 

Othor — Kpocia) Fnrelijn Carroiicy Prograra 

Kovolving and MiumRement Fiinda 

IS, 796 
1,217 
61,402 

06 

—7,616 

83,301 

1,220 

48,999 

7 

—17 , 920 

56,676 

1,118 

66,670 

46 

—22,263 

376,940 

7,912 

410,016 

803 

—170,976 

463,882 

16,777 

174,687 

1,071 

1,332,268 

361,779 

16,344 

289.663 

678 

1,173,520 

UefctiBe AgeheioH^Fodoral Fiinda 

DefonBo Affcncios— liudgot Concept acljOBtmctitfi 

390,355 

—2 

362,427 

393,761 

—1 

3,278,212' 

—11 

2,136,628 

l,97e,S&3 

251 


309,063 

362,427 

393,750 

3,273,201 

2,135,628 

1,97A,6U 


Office of Civil Defense 


Civil llofonBo 

Rovolvliig and ManaKomenL Fundn 

6.980 

7,041 

8,644 

66,900 

80.020 

60,101 

TOTAL^-Ori-'ICIJ OF CIVIL DKPKNHK-FICn. FUNDS 

6.980 

7,041 

8,544 

^■KQEEQI 

80,620 

GO. 101 

MiHtary Assistance 

Military Por^onnel 

38 

20 

18 

108 

36S 

181 

Oporatton and MaliUcnance 

20,700 

17,181 

24,693 

177,523 

230,840 

264;420 

Procurement 

Aircraft 

Miaallosi 

fiillna 

Ordnauco, vohlcloH, and re)n<cd Cfiuipment 

Kloctronica and cointniiiiicnlioaa 

Other precuramonb 

6,621 

640 

S,7fl4 

13,468 

4,827 

4,062 

2,746 

42 

186 

761 

1,180 

632 

16,202 

1,786 

8,092 

28,688 

8,386 

5,880 

72,464 

4,766 

16,548 

94,066 

43,897 

29,082 

226,880 

16,035 

43,961 

192,788 

101,286 

88,420 

199,194 

11,046 

80,417 

166,451 

90,933 

83,011 

Total — Procurement 

31,782 

6,662 

64,042 

260,101 



lieuoarol), Dovolopmont, Teal, & FvnUuillon 

Millinry Confltriiction 
llovolvlng Fund 

Undlatri liuted 

683 

—6,000 

3,640 

—2,486 

—6,730 

86 

—2,396 

668 

10 

1,654 

—6,036 

—26,001 

36 

6,809 

848,233 

67,472 

49 

4,739 

700,445 

5,310 

Subtotal — Military AaalBlnnco 

66,851 

14,688 

86,962 

407,869 

1,823,034 

1,000,207 

Total— Military AfUilfjtaiice-lKul, CJuncopt adjualmenta 




160,074 

433.464 

260.103 

TOTAI,— MILITAIIV ASHISTANCF 

7C,122 

7,328 

82,860 

558,038 

2,256,468 

1,850,310 

Obligations 

Department of Defense 

Available 


Obligations 


Tinofil (gated 

Obligation 

January 

1969 

February 

1060 

March 

1000 

Cum thru 

31 Mar 1069 

31 Mar 1960 

i^llitnry Pcreonnel 

Active forcoB 

Roaervo forcea 

Rotired pay 

19,676,230 

909,780 

2.276,000 

1.708,264 

64,316 

202,273 

1,656,281 

64,076 

211,160 

1,710.921 

61,797 

212,660 

16,600,062 

629,645 

1,801,581 

4,086,278 

280,141 

W,419 

Total — Military Porflonuol 

22.761,016 

1.064,843 

1,931,614 

1,981,377 

17,941.177 

4,810.839 

OpoTQtlon and Mnlntonanco 

24.026.388 

2,672,273 

1,680,646 

1,760,005 

18,007,210 

6,019,178 

Procurcjncn t 

Aircraft 

Minailcfl 

Hhi])s 

Tracked combat voldcloa 

Ordnance, voliieles and related ertuipment 

Kloclrenlea and communicallonB 

Othor procurement 

Undlfltributccl 

11.613,868 

4.030,400 

3.686.309 

478,636 

0,636,676 

2.348.224 

3.036.637 

668,026 

007,272 

171,840 

02,987 

13,710 

640,616 

77,268 

187.002 

683,160 

204,368 

97,867 

31,237 

266,862 

80,600 

268,310 

630,007 

186,317 

129,681 

40,762 

814,106 

124,862 

146,077 

5,684,270 

2,326,206 

1,240,564 

266,186 

6,634,327 

838,984 

1,668,790 

5,820,677 

i,70cm 

2,411,745 

212,899 

3.002,348 

1,600,240 

1,377,747 

668,026 

'ik)t al — Procu r 0 m e>i t 

86,297.668 

1,780,673 

1,667,266 

1,480,280 

18,649,280 

16,648,270 

Uescarch, DoveJopmcjU, Teat, & Kvaluatlan 

Military aeiencca 

AlrctaR 

Mlfisllea 

Aatronautlca 

Blitpa 

Ordnanen, vahlclea, and related cfluipmonl 

Othor oqulpmont 

Program-wido managoment and aupport 

Einorgqney Fund 

XJndlalributod 

1.147.641 

1,170,871 

2.708.868 

1,286,287 

408,226 

414,287 

1.086,698 

1,106,806 

8,998 

69,682 

00,870 

81,060 

116,022 

136,378 

22,416 

27,473 

61,466 

81,644 

69,838 

109,288 

226,624 

24,991 

20,086 

20,891 

48,768 

60,506 

73,119 

118,111 

99,482 

180.424 

15,911 

27,124 

63,165 

113,358 

708,070 

707,604 

2,081,902 

1,019,386 

314,678 

285,496 

681,986 

732,340 

439,471 
463,267 
625, SOS 
206,051 
153,552 
128,791 
463, 662 
373,954 
8,998 
60,582 

Total — UcBoarchi Dovolopmont. Teat, & Evaluation 

mmamm 




6,431,427 

f nTniTTl 

Military Cohatructlon 

Famlty KouoJng 

Civil DofeitBo 

Othor 

Subtotal — Military Functlonn 

ilH 


m 

HH 

1,342,633 

627,711 

48,474 

410 

62,048,322 

2.100,301 

217,5*6 

20.732 

16.332 

82.001,481 

MlJItary Ao^latanco 

682,001 

102,686 

01 , 086 

■HHilflU 

343,353 

338.648 

TOTAL— DISPART MRNT OF DEFENSE 

96,631,806 

7.264,170 

5,007,087 

6,038,864 

63,291,675 

33,210,130 


August 1969 


28 




Department of the Army 

Available 


Obllgaflons 


Uttobligaled 

Obligation 

January 

1969 

February 

1909 

March 

I9G9 

Cum thru 

31 Mar 19S9 

31 Mar 1989 

MiMCAry Peraonno! 

Active forces 

8,091,634 

701,847 

6G8.952 

718,767 

6,847,646 

1,746,989 

UeservD forces 

693,600 

33,345 

84,019 

86,048 

404,477 

189,123 

Tot&l— Military Personnel 

8,688.234 

786,192 

702,970 

749,816 

6,762,122 

1,936,112 

Operation and Maintenance 

9,040,786 

837,797 

603,417 

687,876 

6.634,863 

2,506,381 

Procurement 

Aircraft 

1,164,966 

31,746 

84 , 642 

44,865 

642,180 

622,885 

Missiles 

960,616 

18,393 

39.736 

12.978 

760.846 

189,671 

Tracked combat vehicles 

.149,111 

13,377 

29,707 

48,164 

268,718 

195,393 

Ordranco, vehicles and related equipment 

6,491,664 

231,670 

194 , 888 

107,733 

3,837,462 

1,654,202 

Eleclroulca and communlcationa 

870,462 

30,682 

32,116 

30,183 

293.801 

670,661 

Other procurement 

602,376 

33,062 

64 , 009 

14,202 

264 . 976 

837,700 

Undistributed 

880,277 

— 

— 

— 


880,277 

Total— Procurement 

9,909,361 

863,819 

386,097 

268,116 

6,962,622 

3,066,739 

ncsearcHj Development, Test, & Evaluation 

Military aclences 

197,446 

14,626 

7,649 

13,136 

132,453 

64,992 

Aircraft 

169,046 

6.844 

10,132 

6,993 

87,616 

71,429 

Missiles 

788,390 

28,598 

108,889 

23 , 393 

620,306 

167,684 

Astronautics 

12,194 

392 

387 

628 

3,866 

8,328 

Ordnance, vehicles and related equipment 

217,146 

10,639 

12,786 

13,679 

131,305 

86,780 

Other equipment 

477,103 

37,376 

10,863 

30,869 

266,869 

220,244 

Program-wide managomont and support 

98,509 

6,241 

6,046 

6,063 

68,298 

30,211 

Undistributed 

84,973 

— 

— 

— 

— 

34.973 


Total— Research, Dovelopmont, Tost, & Evaluation 

1,984,804 

103,615 

166,191 

93.061 

1,301.268 

033,641 

Military Construction 

1,546,523 

46,175 

28,267 

39,142 

471,264 

1,074,259 

TOTAL-DEPARTMENT OP THE ARMY 

31,108,657 

2.076,598 

1.834,042 

1,828, 110 

21,011,624 

10,157,033 


Deptir^ment of the Navy 


Military Personnel 

Active forces 

Resorvo forces 

5,763,804 

160,266 

495,660 

10,764 

470,986 

12.338 

500,686 

18,111 

4,487,938 

114,868 

1,275,866 

41,398 

Total — Military Poraonnel 

5,920,060 

506,420 

492,823 

613,097 

4,002,790 

1,317,264 

Operation and Maintonanco 

6,667,706 

670,681 

441,263 

487,229 

4,021,747 

1,735,958 

Pro cur cm on t 







Aircraft 

3,614,905 

236,704 

806,177 

232,520 

1,948,742 

1,666,163 

Mlaailos 

1,000,030 

37,484 

28,281 

68,378 

535,067 

414 , 932 

Ships 

8,685,309 

92,987 

97,867 

129,681 

1,240,604 

2,444,746 

TcAckod combat vohicloa 

29.424 

333 

1,630 

1,008 

12,418 

17,006 

Ordnance, vehicles and related enulpmont 

2,202,948 

268,660 

87,030 

169,161 

1,390,380 

812,557 

Electronics and communications 

802,876 

26,198 

20,118 

63,472 

294,192 

608,083 

Other procurement 

1,876,817 

141,023 

130,628 

77 , 880 

1,031,041 

846,770 

Undistributed 

—149,160 

— 


— 

— 

—149,166 

Total — Procurement 

12,903,165 

793,320 

681,617 

782,601 

0,602,400 

0,460,765 

Rosesr^h, Development, Tost, & Evaluation 







Military sciences 

223,221 

14,691 

13,668 

12,703 

109,859 

63.302 

Aircraft 

448,896 

9.339 

80,039 

55,084 

807,473 

140,923 

Missiles 

789,061 

16,131 

19,700 

34,779 

007,437 

161,624 

Astronautics 

26,100 

2,042 

318 

1,123 

17,023 

8,078 

Ships 

46,8 ,226 

22,416 

20,086 

16,911 

314,673 

153,662 

Ordnance, vehicles and related equipment 

197,142 

10,834 

7,060 

13,646 

154,181 

48,011 

Other equipment 

141,768 

0.812 

6,086 

7,492 

103,700 

37,908 

rrogram..widD managomont and support 

728,206 

63,666 

33,305 

88,784 

441,347 

381,859 

Undistributed 

235 

— 


— 


23R 

Total — RoAearch, Development, Tost, & Evaluation 

3,016,839 

140,721 

179,882 

229,971 

2,115,732 

f 

Military Construction 

1,309,767 

80,217 

46,348 

57,868 

664 


TOTAL— DEPARTMENT OF THE NAVY 

29,867,017 

2, 171,268 

1,840,772 

2,021,346 
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Department of the Air Force 

Available 


ObllgatlonB 


Uneb ligated 
balance 

31 Mar 1969 

Obligation 

January 

1989 

February 

1960 

March 

1969 

Cum thru 

31 Mar 1969 

iflllJtary Poraoniiel 

Active forces 

Rcaorvo forcca 

6,717,792 

169,980 

610,741 

10,216 

607,344 

17,218 

602,568 

2,638 

1.674,369 

110,310 

1,043,423 

49,620 

Total — Military PeTsonncl 

6,877,722 





MMdiillliihl 

Operation nnd Maintonanca 

7,20j,,662 

964,976 

462,368 

487,372 

6,705,163 

1,499,400 

Procuromeat ; 

Aircraft 

MlBailea 

Slilpa 

Ordnaticc, vohtcloa nnd rclutcd equipment 

Klcctronica and eommunloatlons 

Other procurement 

UiidfatributGcl 

6,883,988 

2,079,846 

1,939, 160 
664,890 
469.672 
311,907 

428,738 

121,013 

49,985 

21,261 

6,716 

232,331 

136,311 

34,912 

27 , 920 

06 , 653 

262,712 

104,966 

37,030 

40,268 

51,023 

3,193,404 

980,304 

1,404,376 

247,530 

334,017 

3,604,679 

1,099,541 

634,787 

417,360 

126,566 

311,907 

Totnl — Procu r om ent 

12,289,360 

027,710 

497,167 

486,002 

6,169.628 

6,129,732 

Hcacarch, Development, Teat, & Evaluation 

Military bcIouccs 

Aircraft 

Miaallca 

Aatronautfca 

Other oaulpmcat 

ProKram-wido maimBomcnt and support 

Undlfllrlbutod 

187,262 

668,430 

1.181,417 

1,248,993 

416,742 

284,590 

24,874 

16.381 

16,807 

72,193 

138,989 

17,269 

21,747 

14,186 

19,117 

97,946 

24.286 

24,380 

20,244 

10,700 

60,434 

41,260 

128,678 

14,804 

19,661 

127,109 

312,516 

863,719 

998,448 

221,287 

222,704 

60,143 

250,916 

277,698 

250,645 

195,465 

61,886 

24,374 

Total— Reac arch, Devolopmont, Teat, & Evaluation 

3,866,799 

276,396 

200,108 

206.430 

2,736,782 

1,121,017 

M-llltary Conslructlon 

622,961 

43,908 

22.017 

42,203 

immmm 

312,901 

TOTAL— DEPARTM EOT OF THE AIR FOKCE 

29,851,394 

2,433,940 

i, 700, 211 

1,786,303 

19,096,302 

10,166,093 

Defense Agencies /Office of the 

Secretary of Defense 


Milltnry i’oraonticl 


Retired Pay 

2,275,000 

202,278 

2U,169 

212,660 

1,801,681 

473,419 

Operation and Maiiitoiianco 

1,123,396 

98,916 

82,608 

88,028 

846,967 

277,438 

Procuremont 

Ordnance, VQldclca and related onuipmont 

Electronics and communicaUeiia 

Other precuroment 

Undialrlhutod 

2,916 

9,997 

97,772 

24,998 

200 

217 

6,401 

22 

347 

3,126 

186 

429 

2,966 

2,118 

3,461 

29,066 

£02 

6,536 

68,716 

24.998 

Tot el — Procu r em cut 

185,682 

6,818 

3,494 

3,681 

34,630 


ReBcnrch, Dovolopment, Teal, & Evaluation 

Military Bclcncoa 

Emergoncy Fund 

Undlatritmted 

589,623 

3,008 

46,872 

88,961 

36,680 

278,649 

260,974 

3,998 

Total — Research, Development, Tost, & Evaluation 

643,621 

46,872 

33,051 

36,58U 

278,649 

264,972 

Military Con&lructlon 

Family noiming 

Other 

64,604 

746,397 

16,742 

2,768 

116,847 

3 

1,164 

46,446 

2 

720 

42,779 

271 

6,479 

627,711 

410 

48,216 

217,686 

16,332 

TOTAL— DEFENSE AGENCIES ^QSb 

4 , 893 , 532 

472,488 

378,823 

384,610 

3.496,417 

1,398,115 


Military Assistance 







civil Defense 

09,206 

7,198 

6,251 

6,422 

48,474 

20,732 


iffice of Civil Defense 


illtairy Person nel 

79* 

10 

—14 

6 

79 


Iporatlon and Maintenance 

552,682 

76,176 

36,173 

7,660 

211,730 

340,952 

'jr ecu r erne nL 

Aircraft 

38,836 

7,264 

19,926 

2,771 

41,433 

—2,698 

MIbqUcs 


27G 

—676 

270 

-38 

— 

Ships 

9,648 

1,918 

3.912 

1,411 

8,914 

134 

OrcInancOf vehlclcB and related equipment 

49,868 

13,638 

2,860 

19,279 

9,830 

111 

49,862 

1 

Eloctronlca and communlcatlona 

21.182 

401 

21,163 

1$ 

Other procurement 

10,607 

668 

4,233 

666 

10,711 

19& 

Total — Procuromont 

120,797 

26,589 

66,106 

5,030 

132,048 

—2,261 

Research, Dovolopment, Teat, & Evaluation 

—27 

— 

— 

— , 

—27 

— 

Military Oonatruclion 

—876 

—91 

—279 

—236 

—467 

9t 

Undistributed 

—166 

2 

a 

— 

—8 

—147 

TOTAL-MILITARY ASSISTANCE 

682,001 

102,666 

91,980 

13,065 

343,353 

338,648 


NOTE: All outlay amounts are on a net Treasury basis 
(gross payments less reimbursement celleciions), whereas 
obligations and unpaid obligations are on a gross basis 
(inclusive of reimbursable activity performed by compo- 
nents of DOD for each other). Therefore, unpaid obliga- 
tions as of the end of the reporting month cannot be com- 
puted from other figures in this report 


Prepared by: 

Directorate for Financial Analysis and 
Control 

Oflicc of Assistant Secretary of Defense 
(Comptroller) 

Room 3C 865, The Pentagon 
Phone: (202) OXford 7-0021 
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Contracts of $1,000,000 and over 
warded during the mouth of June 
J69, 


DEFENSE SUPPLY AGENCY 


— Stanilard Oil Co, of Cnllfornio, El Sc* 
gundo, Calif, $2,017|OG8. 12. 904^000 gallons 
of kerosene. Defense Fuel Supply Center, 
Alexandrinj Va. DSA 600-60-D-2080, 

—Png* Airways, Inc,, Uoebestor, N.Y, $1,* 
230, 449. Operation and maintenance of 
Defense Industrial Plant Equipmont Facll* 
ity, Atchiaon. Kan Defense Industrial 
Plant Equipment Center, Memphis. Teiin, 
DSA 002-68-C-Ofl02-P020. 

1 — Preatex, Inc„ New York. N.Y. $2,088,725. 

2.238.000 yards of wlnd-resiatant poplin 
rip stop cloth. Spindale, N.C , Thomnaton, 
Ga,, and Memphis, Tonn, Defense Person- 
ael Support Center. Philadclpliin. Pa. DSA 
100-69-0-2418. 

— Prestex, Inc., Now York, N.Y. $2,163,071. 

2.476.000 yards of cotton cloth. Joanna, 
8.C., Ninety Six, S.C,, Alexander City, 
Alfi., Memphis, Tenn., and Westerly, R.I. 
Defense Personnel Support Center, Phila- 
delphia, Pa. DSA 100-69-C-2687. 

— Slandartl Oil Co. of Calif,, San Francisco, 
Calif. $27,341,629. JP-4 jot fuel. El Se- 
guado and Richmond, Calif., Honolulu, 
Hawaii, El Paso, Tex., East Pasco, Wash., 
and Kenoi, Alaska. Defense Fuel Supply 
Center, Alexandria, Va. DSA C00-60-D- 
2C6S. 


—Eastman Kodak Co., Rochester, N.Y. $1,- 
049,017. 43,000 rolls of aerial photogiaphic 
Aim. DefeaBe General Supply Center, Rich- 
mond, Vn. DSA 400-60-0-6640. 

—The Defense Personnel Support Center, 
Philadelphia, Pn., issued the following 
four contracts for 46 Inch width cotton 
eateen cloth? 

Hiegcl Textile Corp., New York, N Y. 
$2,672,680. 4,400,000 linear yarda Trlon, 
Gn. DSA 100-69-0-2006. 

FresCex, Inc., New York, N.Y. $1,210,- 
143. 2,130,000 linear yards. Dnlesburg. 
S.C., Dalton, Ga,, Opelika, Ala,, and 
Memphis, Tcnn, DSA I00--C0-C~2607. 

West Point Pcppercll, Inc., New York, 
N.Y. $1,429,172. 2,600,000 linear yards. 
Lindalo, Ga., and Opelika, Ala. DSA 
100-69-0-2608. 


J, P, Stevens and Co,, Inc,, New York, 
N.Y. $1,821,300. 3,260,000 linear yards, 
Piedmont, Anderson and Wallace, S C. 
DSA 100-69-G-2C06. 

-Gulf Oil Corn,, New York, N.Y. $2,170,- 
800. 21,000,000 gallons of JP~6 jet fuel. 
DSA 600-G9-D-1077. $4,676,100. 40,868,600 
gallons of JP~4 Jot fuel. DSA 600-09-D- 
2023. Defense Fuel Supply Center, Alex- 
andria, Va. 

— liumMe Oil and Refining Co., Houston, 
Tex. $1,160,660. 360,000 barrels of boiler 
fuel distillate. Defense Fuel Supply Cen- 
ter, Alexandria, Vn. DSA 600-00-D-1873. 

-Burlington Industries, Inc., Cleveland, 
Tenn, $1,419,604. 268,009 wool bed blankets. 
Defense Personnel Support Center, Phila- 
delphia, Pn. DSA 100-60-C-2Q76, 

-Gallon Iran and Manufacturing Co„ Gal- 
lon, Ohio, $2,648,778. Road graders, Dc- 
lenBo Construction Supply Center, Colum- 
bus, Ohio. DSA 700-69-C-8407. 

Stevens and Co., Inc,, Now York, 
NX $3,360,227, 2.072,000 linear yards 
(4B-lnch width) of wind resistant, water 


comnAcx Legend 

contract inforrtifttlon is listed in 
le JfollowiM ! ss^uencei Date— 
T^pflTiy - Vnliio - Mr ter! r.' nr 
Porf'irn.d' I 

I V-'hT.-c Vrj-frnu‘(i iir oihui irr.ri 

mifr.'iy plant) — 
itrxriy- Cor.truct NMrnhcr. 


DEFENSE PROCUREMENT 

I 


repellent ctjtton sateen niid nylon cluth. 
Piedmont and Wallace^ S.C. Defense Per- 
sonnel Suppoit Cento?, Philadelphia, Pu 
DSA 100-69 C-2706. 

— Lion Uniform, Inc., Dnyton, Ohio. $1,740.- 
060. 42,000 pairs of men's flying covoiuIIb. 
Wilhamshurg, Ky. Defense Personnel Sup- 
port Center, PhUadclxihia, Pa. DSA 100 - 
69-G -2702. 

— Kings Point Manufacturing Co., Inc., Fay- 
etteville. N C $1,962,662. 42,000 ]mlra of 
men's Hying coverallH. Defonae I’ciHonnol 
Support Center, Philadelphia, Pa. DSA 
100-69 C-2701. 

— Prestex, Inc., New York, NY. $l,162,31i0 
600.000 yards of ballistic nylon cloth. 
Shawm ut, Ala , and Rhodlua, N.C. DefeJise 
Personnel Support Center, Philadelphia, 
Pa. DSA 100-C9-C-2684. 

—West Point Peppcrcll Inc„ New York, N.Y. 
S1»491,7B0, 382,000 yards of natural color 
ballistic nylon cloth and ^81,000 yards of 
olive green color, Shawmiit, Ala. Defense 
Pcraonnel Support Center, Phlla<3oli>hl«, 
Pn. DSA lOO 60 C-2586. 

—Putnam Mills Inc.. New York. N.Y. $2,- 
132,060, 1,100,000 yar<h of bnlllatic nylon 
cloth, Langdalo, Shawm ut and Ln>»ctto, 
Ala,, Rhodiss, N.C., and Rockville, Conn. 
Defense Personnel Support Ccntoi, Phila- 
delphia, Pn. DSA 100 69-0-2583. 

—Western Fuel Co. of Yakima, Inc., Yakima, 
Wash. $1,420,428. 20,774,800 gallons of fuel 
oil. Defense Fuel Supply CeiUor, Alexan- 
dria, Va, DSA GOO-aO-D- 2240. 

— Humble OH and Refining Co,, Houston, 
Tex. $1,428,140. 1,407,812 qtinrt cans of 
aircraft lube oil. Defense Fuel Svipitly Cen- 
ter, Alexandria, Vn DSA COO 60 C-2430. 
—Stall Her Chemical Co,, Now York, N.Y. 
$1,324,610. 1,041,672 finnrt cans and 1,062 
66-gnllon drums of synthetic lube oil for 
aircraft caglncs. Defense Fuel Sii|)]>ly 
Center, Alexaiichia, Vn. DSA 600-09-C - 
1722. 

10 — Standard Oil Co, of Calif., San FraiiclHCo, 
On) if. $1,594,478. Ckisulinc, fuel > 01 ]. and 
solvents. Defense Fuel Supply Center, 
Alexandria, Vn. DSA 000-60 -D-1 7 10. 

17— Vitro Minerals Corp., Denver, Colo, ^1,504,- 
380 241,000 not tuns of aub-bitumlnouH 

coal. Cripple Cicek Mine, Sun Iran a H ranch, 
Alaska. Defense Fuel Supply Center, Alex- 
andila, Va, DSA 000-60-0^2335, 

— llsibclll Coni Mine, Inc,, Usibelli, Alnnkft, 
$1,171,700. 176,000 net tons of sub-biUiml- 
noua coal. UsiboUi Mine, SuiUrnna, Alnaka. 
Defense Fuel Supply Center, Alexandria, 
Va. DSA 000-00-C-288I1. 

20— Franklin Clalhes, Inc., Woodbine, N.J. $2,- 
889,749, Men's tropical polyester an<] wool 
coats. Defense Personnel Support Center, 
Philadelphia, Pn, DSA 100-60 -G 2736, 

23— Standard OH of Cnllf., Western Opern- 
tlons, Inc,, San Franciaco, Calif. $2,772,- 
631. 10,435,046 gallons of various potvoloum 
products. Defense Fuel Supply Center, 
Alexandria, Vn. DSA 600-09- 1> 2242. 

— Griffin GaibrnUli Fuel Co„ Tacoma, Wnnh, 
$1,311,642. 10,182,000 gallons of fuel oil 
and 1,187,000 gallons uf cUcsol fuel. De- 
fense Fuel Supply Center, Alexandria, Vn. 
DSA OOO-CO-C-2230. 

24— SJiell OH Co., New York, N.Y, $1,462,676. 
Aviation fuels. Defense Fuel Supply Cen- 
ter, Alexandria, Vn. DSA 600- GO -D -1801, 

30 — ^I'he Defense Construction Supply Oonterj 
Columbus, Ohio, has awarded the follow- 
ing five contrnots i 

Inter-AHoys Corp,, Dai tow. Fla. $I,B66,- 
146. CO-lon aluminum Idgliwoy hridges, 
DSA 700-69-C-G970. 

Jotft Power, Inc,, Sloataburg, N.Y, $1,- 
470,160. Generator sets, DSA 700-69-0- 
11047, 

Mot-Pro Water Treatment Carp., Lana- 
dale, Pn. $1,166,280. Water purlflcallon 
equipment sots. DSA 700-60- C-H029. 

AUis Chalmers Mfg. Co,, Mllwaukoo, 
WIs, $1,112,680. Motor Ivcd graders. 
DSA 700 60-G-EB78. 

Jeta Power, Inc,, Slontaburg, N.Y. $1,- 
000,743. Goncralor sets. DSA 700 -69 -C- 
H04Q. 

— The Defense General Sujiply Center, Rich- 
mond, Va., awarded the following four 
contracts: 

Pettibone MulHken Corp,, Washington, 


IJ.U. $1,614,008. Fork lift tiucks. DSA 
400 69- C -5416. 

To iv mo tor Corp,, Cleveland, Ohio $1,- 
318,275. Fi)il{ lift tnicks. Meutui, Ohio. 
DSA 400-60 C-5747. 

Otis Klevntor Co., Cleveland, Ohio. $1.- 
003,140. Folk lift trucks, DSA 400-00- 

Otis Elevator Co., Clevolniul, Ohio. $1.- 
672,077. Folk lift tuicks. DSA 4OO-0O-' 
C 6972, 

“'rhe Defense Fuel Supply Center, Aloxau- 
aria, Va,, has awarded the following two 
ceiitrncts for various quantities of fuel 
oil and gasolitie for use nt camps, posts 
and stations in Deliiwaro, the District uf 
Columbia, Indiana, Kentucky, Maryland, 
Ohio. TcnncsHec, Virginia and W. VUglnin. 

Corp., Atlanta. (In. $1,611,000. 
DSA OOO 60 -U 2278 

American OH Co,. Chicago, III. $2,180,- 
319. DSA 600-69 -D -2266. 
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3— Roll Aerofluacc Carp., Fort Worth, 'JVx. 
$12,028,000 (contrael mmllflcation.) Ad- 
ditional II II IN hclIcuptoiH and addi- 
tiunnl funding for the oilginal quiiuttiy. 
Hurst, Tex Army Aviation Systems Cum- 
nmud, St. Louis. Mo. DA-AJOl 69 C 0085. 

Tilusvlllo, Fla. $1,925,035. 
Mndlljcatlun to launch rmnplex 17, Cape 
Kennedy, Fla. Army Engineer District, 
(.nnavcral, Faliick AFJi, Fla. DA-CA18- 
69 C 00rt4. 

—Eugene Lulir aitil Co., West StlCJ.^lncnl<^, 
Cnllf. $1,072,770. CoiiHlructiou on both 
banka of the Sacramento River and (jeorgt- 
ann Slough, Cnllf. Army Engineer Dlsti-ict, 
Sftcinmonto, Calif. DA CW05 69 C 6076. 

4— LevInflOJi Steel Co., Pittsburgh, Fa. $13,- 
883,568. Metal pfirls fni 106mni projectiles. 
Hayes Army Ammunjtlnn Plant, Ptlta- 
burgh, Pa. Aimy AmmunItUm rrocuremont 
and Supply Agency, Joliet, 111. D A- A A 00- 
C 0023. 

I^o'I'tJWrneau, Inc,, Longview, Tex 
$2,186,730 (con tract modlftcatiou). Metal 
parts for 760 p<)und bombs. Army Ammu- 
nition Frocuremont and Supply Agency, 
Joliet, ni, I)A-AA0»-CG C 0044. 

— koraherg & Gregory Cojiatnicllon Co., 
Redlands, Calif. $1,720,319, Ooiiijtnictlon 
of three nuiliilenaueo docka, Davis-Mon- 
thnn AFU. Aria. Army Engineer Dlatrlcl, 
I-os Angeles, Calif. DA OAOl)-69-C 0180, 
— I'jcon n. Pcrlln Co., Inc., Newport Newa, 
Vn. $1,070,000. Cona true Lion of ahop clnsH- 
ioom« for helicopter maintcunnee Instruc- 
tion, Furl Euatifl, Vn. Army Engineer Dia- 
IHct, Ntirfolk, Vn. I>A-CA0r> 69-0-0183. 
-“Centex CuuHt ruction Co,, Inc., Dallas, Tox. 
$8,244,060. Construction uf duplex biilhl- 
ingB, Fort Hood, Tox, Army Engineer Dla- 
trlet, Fort Worth, Tox. DA CAG3-flO-0 
0167, 

—Join Power, Inc., Slontaburg, N.Y. $1,828,- 
224, 100 kw, 60-60 cycle generator acts. 
Army Mobility Equipment Cotnmnndj St. 
Louis, Mo. DA-AK6l~80-C-n281. 

— yuou SysUniH, Ine., Woodlaml Illlln, 
Onlif, $1,100,000 (contract modiflentioj?). 
Dlgltnl computers, i net tin 1 meaHuro merit 
units, precision mounting fixtures, and 
purge and nil statlona. Army Electronics 
Command, Fort Monmouth, N.J. DA- 
An07 08 C 0,346. 

— Conttncninl Motors Corp,, Mobile, Ala. $2,- 
619,700 (contrael mudlflcntlon). Rebuild 
AVDS 1700-2 A engines fin the MOO tank. 
Ar>«y Tank Automotive Cumiuand, Wnr- 
^ ren. Mich. DA-AE07 60 -C -1450, 

6— Main Cornico VVorka, Hcvorly Kills, Oallf. 
$1,144,442. Rehabilitation of 13 barracks 
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buildings and canfitruction of parking; 
arcAi}, PrealdfOr San Francisco. Calif* 
Army EnBlnoGi* Dtatrict, Sacramento* 
Calif. DA-CAOB-6®~C-0113. 

•6 — NotrU Industrlea, Inc., Los Angeles, Calif* 
$8,649,007, lOBmm carlildeo cases, Rlvei^ 
bank, Calif, Army Ammunition Procure^ 
n^oTit and Supply Agency, Joliet, 111, DA- 
AA»9-69-C~0181, 

— Amtex Corp„ Redwood City, Calif. $1,600,*. 
000, Ginas ifled reaeaicli and development, 
Reel wood City and Sunnyvale, Calif . Army 
Electronics Command, Fort Monmouth, 

N*J, 

— Baoing Co., Seattle, 'Wash. $1,313,264. 
Analysis of the Dalliattc Missile Defense 
Alternative Study, Safeguard System Com- 
mand. Huntsville, Ala. DA-H 060-69-0-* 
0104. 

— Melbourne Brothers Construction Co., 
North Canton, Ohio. $1,176,000. Eiect anti 
furnish two pie-fnbricatcd buildings, con- 
struct closed ramps and loading docks and 
miacellaneous work, Ravenna Army Am- 
munition Plant, Ohio. Army Engineer 
District, Louisville, Ky, DA-CA27-69-C- 
0637. 

9 — Texas InstrumentB, Inc,, Dallas, Tex. 
$1,600,000 (contract modification). ClaRsl- 
flecl electronic equlpmont. Army Electronics 
Command, Fort Monmouth, N.J, DA*- 
AB03-08-C-0426. 

— Wlflconaln Motor Corp., Milwaukee, Wis, 
$6,208,912. 10 and 20 horsepower standard 
military enginea. Army Mobility Eciulp- 
mont Command, St. Louia, Mo, DA-AKOl-- 
67-C-0887. 

— Dell Helicopter Co., Fort Worth, Tex. $2,- 
368,617, Rotary wing hubs for UH-l Huey 
helicopters. Hurat, Tex. Army Aviation 
Syatema Command, St. Louis, Mo. DA- 
AJOl-69-A~0ai4. 

— Knman Nuclear Corp., Colorado Springs, 
Colo. $1,261,8118 (contract modtilcailon). 
Ac(|uialtion of part two of an EMP sUidy 
for Safeguard Gommimlcations System 
Teat Program. Safeguard Syatema Com- 
mand, Huntsville. Ala. DA-HC60-09-C- 
0061. 

10 — General Electric Co., Burllngtoni Vi. $1,- 
721,256 (contract modiflention). 26mm nti- 
tomatic guns, M61Ala and GAU-4/Aa, 
and SUU-23/A armament poda Army 
Procurement Agency, New York, N.Y, 
DA-AF03-G9-C-flO27. 

— Teletype Corp., Skokie, III, $1,500,006. 
ClnBaified electronic equipment. Army 
Electronics Command, Fort Monmouth, 
N.J, 

— Defense Metal Products Dlv„ Southern 
Airways Co., Sylacougn. Ala. $7,607,266. 
Melal parts for 166mm projcctllos. Army 
Ammunition Procurement nnd Supply 
Aeeney, Joliet, 111. DA-A A0&-60-C~0330. 

—John Wood Co., St. Pnul, Minn. $1,866,763. 
Fin assemblies for 7B(l-pound bombs, plus 
crate and suspension lugs. Army Ammuni- 
tion Procurement and Supply Agency, 
Joliet, in. DA-AA09-69-C-0424. 

— Poloron Products, Inc., New Rochelle, 
N.Y. $1,302,798. 7BQ-pound bomb (In aa* 
eembllcs with crates and auaponsion lugn. 
Scranton, Pn Army Ammunition Procure- 
ment ami Supply Agency, Joliet, 111, DA- 
AA0fl-6D-C-O426, 

11— Thlokel Cliomieai Corp., Woodbine, Gn. 
$1,898,190. 40inm CS cartridges (XM661- 
El). Edgewood Arsenal, Md, DA-AA16- 
6fl-C-0700. 

— L, E. Mason Co., Hyde Park, Mass. $1,181,- 
OSC (contract modlllcatlon). Nose body 
nsBemblics for incendiary bomb cluatcrs 
(MSG), Edgewood Arsenal, Md. DA-AA15- 
69-C-OlQO, 

— Kaiser Jeep Corp., Toledo, Ohio, $1,808,- 
609 (contract modlftcntlon), 6-ton trucks 
(M39 serlea). South Bend, Ind. Project 
Manager, Army General Purpose Vehicles 
Ofllce. Warren, Mich. DA-AEOG-OS-C- 
0612. 

— Winston Ford Co., Inc., Preitonsburg, Ky, 
$4,266,761. Construction work at Carr 
Fork Reservoir Project. Ky., near Hazard, 
Ky, Array Engineer D is met* Louisville, 
Ky, DA-CW27-G9-C-0076. 

12 — General Motors Corp,, Indiannpolis, Ind. 
$1,888,331, XTG-250-1A tTansmisslon ns- 
scmbllea with oil filler kits for M661 
Sheridan vehicles, Army Tank Automotive 
Command, Wnrren, Mich. DA-AE07-69-C- 
3436. 

—General' Electric Co.. Syracuse, N.Y. $0,- 
100,060, Mobile High Power Acquisition 
Rndnr (HIPAR) for Nike Hercules Missile 
System. Army Missile Command, Hunts- 
vllle, Alft. DA-AM01^68-A-OOBO. 

—Crown Construction Co„ Columbus, Ga. 
$1,016,436, Construction of a two-atory 
operations building with control tower, a 


hanger extension, a briefing administration 
building and. a radio transmitter building 
nt Fort Rucker, Ala. Army Engineer Dis- 
iricfc, Mobile, Ala. DA-CA01-60-C-0073. 

— D. J, Barclay ond Co., Inc., Gadsden, Ala. 
$1,822,876. Construction of an addition to 
a reaenreh find development building, Red- 
stone Arsenal, Ala. Army Engineer Dis- 
trict, Mobile* Ala, DA-CA01-60-C-0072. 

— List and Clark Construction Co., Ovorlnnd 
Park, Knn. $2,132,794. Construction work 
nt the Robert S. Kerr Look and Dam Proj- 
ect, Arkansas River, near Keota, Okla. 
Army Ensineer District, Tulsa, Okla. DA- 
CW6fl-6!l-C-6133 

13 — General Motors Corp., Indianapolis, Ind. 
$2,460,600. Transmission assemblies (XTG- 
4 11-2 A) for M107 and Ml 10 vehicles. Army 
Tank Automotive Command, Wnrren, 
Mich DA-AE07-69-C-4376. 

— Chryalcr Motor Corp., Warren, Mich. $1,- 
241,838 (contract modification), 278 one- 
ton cargo trucks and 49 ambulances Army 
Tank Automotive Command, Warren, 
Mich. D A-A E07-69-C-077 1 . 

— Intcrnationnl Harvester Co., Chicago, III, 
$1,063,672. Seven telephone maintenance 
and construction trucks, 46 maintenance 
trucks with platforms, and spare parts 
kits and technical publications. Army 
Tank Automotive Command, Warren, 
Mich. DA-AE07~aO-C-4911. 

— Litton Systems, Inc., Woodland Hills, 
Calif. $1*390,700 (contract modification). 
AN/ASN-80 inertial navigational systems 
for Mohawk and RU-21 aircraft. Army 
Electronics Command, Fort Monmouth, 
N.J. DA-AD07-C8-C-0346, 

— Feglea Construction and C & I Glrdlcr, 
Inc., Mlnnenpolls, Minn. $10,400,000 Con- 
struction of n munitions plant at the New- 
port Army Ammunition Plant, Newport, 
Inti. Army Engineer District, Chicago, 111. 
DA-CA23-flO-0-0020. 

— McElwcc ond Courbis Construction Co., 
Inc*, Gnmdon, N.J. $1,910,280. Construc- 
tion work at the Sayers Dam Project, near 
Dlnnchard, Pa. Army Engineer District, 
Baltimore, Md. DA-CW81-G0-C-O062. 

— AVCO Corp., Stratford, Conn $3,131,016 
(contract modification). T-63-L-13A and 
701 gas turbine engines. Charleston, S.C., 
and Stratford. Army Aviation Systems 
Command, St, Louis, Mo. DA-AJ01-08-C- 
1874. 

— Applied Devices Corp., College Point, N.Y. 
$1*248,600. Modification kits for the Im- 
liroved Ilnwk SImllator, AN/TPQ~20, 
Army Miaailc Command, Huntsville, Ala. 
DA*-AH01-6fl-C-lB88. 

16 — Chrysler Motor Corp,, Centerline, Mich. 
$3,491,073. Various trucks. Army Tank 
Automotive Command, Warren, Mich, DA- 
AE07-60-C-4018. 

— McGraw Edison, Bristol, Conn, $3,491,060. 
Mechanical time fuzes for artillery fuzes. 
Army Ammunition Fiocurement and Sup- 
ply Agency, Joliet, 111. DA-AA09-60-C- 
0361. 

— Page Communications Engineers, Inc,, 
Wnshlngton, D.C, $2,611,385, Transport- 
able microwave terminals for the South- 
oaat Asia Radio Telephone Communications 
System. Army Electronics Command* Fort 
Monmouth, N.J. DA-AB07-09-C-0107. 

17 — Cook Construction Co„ Jackson, Miss. $6,- 
448,636. Replacement of two railroad 
bridges* and one new span, across the 
Vercligrns River. Wagoner County, Okla. 
Army Engineer District, Tulsa, Okla. DA- 
CWB6-69-C-0134, 

— American Machine and Foundry Co., New 
York, N.Y. $6,()90,000 (contract modifica- 
tion), Metal parts for 750-pound bombs. 
Garden City, N.Y., and other locations. 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet, III. DA-AA09-69-(D- 
0036. 

18 — Southern Airways of Texas, Inc., Port 
WoUers* Tex, $36,138,765, Helicopter pilot 
training and maintenance of aircraft and 
related equipment. Army Purchasing ond 
Contracting Office, Fort Wolters, Tex, DA- 
BD18-G0-G-OO12. 

— Eugene Luhr Co,, Sacramento* Cnltf. $3,- 
628,038. Channel improvement and bridge 
pfors for a future erosalng at Alameda 
Creek, near Fremont, Calif, Army Engineer 
District* San Francisco, Calif. DA-CWO?- 
69-G-006a, 

— Hawthorne Aviation, Fort Rucker* Ala, 
$2,430,384. Aircraft maintenance of fixed 
and rotary wing aircraft, and related test 
support services for the U,S. Army Teat 
Board. Aberdeen Proving Grounds, Md, 
DA-'ADOB-ag-C-Oll?, 

20 — Eastman Kodak Co„ Kingsport, Tenn, $6,^ 
094*873 (contract modifteation). Manufac- 
ture of various types of explosives, Army 


Ammunition Procurement and Sup]>1y 
Agency, Joliet, 111. DA-11^173-AMO 

00036(A). 

— Atlas Chemical Industries, Inc., Wilming- 
ton, Del, $2,014,058 (contract modifica- 
tion ), Production of TNT. Chattanooga, 
Tenn, Army Ammiinitton Procurement and 
Supply Agency, Joliet* III. DA-n-173- 
AMC-00631(A). 

— Olln Mathieson Chemical Corp., New York* 
N.Y $1,601,619 (contract medJficatlon) ► 
Manufacture of propellants. Baraboo, WIs. 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet, III DA-AA09-69-O- 
0014. 

—Honeywell, Inc,, Hopkins* Minn, $1,234,440 
(contract modification). Fuzes for bomb- 
lets. Now Brighton, Minn. Army Ammuni- 
tion Procurement and Supply Agency. 
Joliet, III. DA-AA09-68-0-0490. 

—John Wood Co.* St. Paul, Minn, $1,103,807. 
760-pound bomb fin nsserabllea* with crates 
and suBpenslon lugs Army Ammunition 
Procuiement and Supply Agency, Joliet, 
111. DA-AA0D-G9-G-O424. 

— Stone, Marracini and Paterson, and Milton 
T. Pflueger, San Francisco* Calif, $1,129,- 
000. Preparation of a concept study for 
the new general hospital* Walter Reed 
Army Medical Center, Washington* D.C * 
including models and renderings, Washing- 
ton, D.C. Army Engineer District* Balll- 
more, Md. DA-CA31-09-C-011L. 

— Glasgow Sand and Construction Co., and 
Ray Taylor and Rulo Sand and Gravel Co., 
Glasgow, Mo. $1,020,186. Stabilization of 
the Mlaaouri River Bank, Array Engineer 
District, Kansas City, Mo. DA-CW41-G9- 
C-0104. 

23 — Santo Fe Englnecra* Inc,, Lancaster* Calif. 
$2*023,806. Constiuctlon of an addition to 
a hospital at NolHs AFB, Nev. Army Engi- 
neer District, Los Angeica, Calif. DA- 
CAO0-69-C~O186. 

— Chryalcr Corp., Centerline, Mich. $1,847,- 
987. Industrial plant equipment for mobili- 
zation planning for medium tank produc- 
tion at the Detroit Tank Arsenal , Army 
Tank Automotive Command, Warren, 
Mich. DA-AE07-60-C-43GS. 

— Bell Ilolicaptcr Co„ Fort Worth, Tqx, $1,- 
076,280. Drive shaft nasemblica for UH-l 
Huey helicopters. Hurst, Tex. Army Avia- 
tion Systems Command, St. Louis, Mo, 
DA-AJ01-69-A-0314. 

— Hydromar Corp., Long Beach, Calif. $1,- 
104,300. Dredging at the Channel Harbor 
entrance, Ventura* Calif. Army Engineer 
District, Los Angeles* Calif. DA-CW09- 
69-C-0070. 

— Mike Hooks, Inc,, Lake Charles, La. $1,- 
830,000, Maintonanco dredging nlong tho 
Calasieu River and Pass Project, Lake 
Charles, La. Army Engineer DIstHat, New 
Orleans, La. DA-CWG0-fl9-C-0lT4. 

— Thiokol CiiDmical Corp.* Bristol* Pa, $2,- 
101,250 (contract modification.). Loading, 
assembling and packing 106mm cartridges 
and 4.2mm signal Ilium in ation and spot- 
ting charges for MBGB fuzes. Longhorn 
Army Ammunition Plant* Marshall* Tex. 
Ai'my Ammunition Procurement and Sup- 
ply Agency, Joliet, 111. DA~n-173-AMO- 
00200(A). 

— Bucyrua-Erle Co., Evansville, Ind. $8,409,- 
766, 12^-ton crawler mounted crane shov- 
els. Eric, Pn. Army Mobility Equipment 
Command, St. Louis* Mo. DA-AK 01-09- 
C-0302. 

— Federal Cartridge Corp., Minne&pefib 
Minn, $1*660*736 (contract modiflcntton). 
Loading, assembling and packing 5.6Gmm 
and 7.62mm cartridges. Twin Cities Army 
Ammunition Plant* New Brighton, Minn 
Army Ammunition Procurement and 
ply Agency, Joliet, III, DA~86-038-AMC- 
01099(A). 

— Physics International Co., San Leandro* 
Calif, $1*736*680 (contract modification). 
On e-quarter- si zed Marx generator for a 
high energy simulator. Defense Atomle 
Support Agency* Washington, D.C, DA~ 
SA01-68-C-0176. 

24 — Sylvania Electric Products* Inc., Moun- 
tain View, Calif. $1,329,783. Classified 
items. Central Procurement Activity, War- 
ronton, Vn. DA-HC-60-C-0247. 

— Magnnvox Co., Fort Wayne, Ind* $6*744,- 
037* AN/GRC-106 radio sets. Phlladolphis 
Procurement Division, Army Electronic* 
Command, Philadelphia, Po. DA-A1I95- 
67-C-0166. 

— Curtiss-Wrlght Corp** East Paterson, N.J, 
$3,837,496. Mobile Tactical Imagry Inter- 
pretation FaclIitloB (ANyTSQ-43) In ex- 
pansible vans. Philadelphia ProcuretnerLl 
Division, Army Electronics Oomatatid, 
Philadelphia, Pa. DA-AD05-68-0-1238. 

— General Electric Co., Utica* N.Y, $li748*^ 
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480. Chapairal guidance section depot 
equipment nntl related doe umentntion and 
publications for new equiDment tiaiiun^?. 
Army Missile Command. Jluntsvlllc, Ala. 
DA-AHfll-ft0"C-ltl06. 

—nell Helicopter Co, Fort Worth. Tex $1,- 
548,776. Tail rotor geai boxes and tiaiis- 
mission aascmhlies for OH-RSA hehcoiitcra 
Hurat. Tox. Army Aviation Syatema Com- 
mand, St. Louis. Mo, DA-AJOl 68“A- 
0188 

5— BeU 'Helicopter Co,. Fort Worth. Tex $4.- 
l&8,00ft (contract modification). UH-IH 
haltcopUra. Hurst. Tox. A i my Aviation 
Systems Command. St. Louis. Mo. DA- 
AJOi--69-C-OOZ8. 

— Hughea Tool Co., Culver City, Calif. $2,- 
247,000. notary wins blftdoa for OII-OA 
helicon tc IB Aimy Aviation Systems Com- 
mand, St. Louii. Mo DA-23-204-AMC- 

— FMC Corp., Snn Jose, Calif, $2,717,500 
(contrnce modlilcntlon). Continued pioduc- 
ilon ont^ineering, inspection, inspocLion 
en^lnoorinff and maintenance analysis in 
support of the Ml 13 A sGlf-propelled vehi- 
cle. San Faruciaco Piocuiomont Attoncy, 
OnMniid. Gallf DA-0<1-200-AMC -02029. 

— Lear Slefirler, Inc,, Anaholm, Calif. $3,000,- 
OOQ. Cloflsiiled electionlc equipment. Aimy 
Ele-ctronics Command, Foit Monmouth, 
N. J. 

— Masaftchuaetta Institute of Tcclmology, 
Cambridge. Maas. $1,035,500. Computer 
atiftlysis in Behavioinl Sciences. Defense 
Supply Service, Washington, D.G. DA 
HCl6-&9-'G-0347. 

—HIM Carp,, Gaitheisburg, Md $1,164,709 

. logistics 

„ , • ■ ass,, and 
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— Mttg'navojc Co., Urbann, 111, $2,256,027. 
AN/GIIC'-103V radio sots Army Electron- 
ics Command, Philadelphia, Pn. DA-AHOC - 
69-C-1332. 

— KDl Preclaion Products, Inc., Cinoinnntl, 
OKle> $1,347,300 fconliuct modification). 
3fetal parts for 2.76 inch locket fuzea. 
Army Ammunition Procuiement and Sup- 
ply Agoncy, Joliet, HI DA-AA00-C9-C- 
0196, 

—Chnmbcrlaln Manufacturing Corp,, Now 
UedfortK Mnaa $5,718,069 (contract modi- 
fication). Metal parts for ir>6mm high ex- 
plosive pi*oJectlloH (M107). Aimy Ammuni- 
tion Procurement and lBut>ply Agency, 
JolKit. lU. DA-AAQU-OQ 0-0238. 

— LTV Aerospace Corp«» Warren, Mich. $2,- 
720,060 (contract modiftrntion). Industrial 
ficrvicca for the Lance missile system. 
Army Missile Command, Uunlavillc, Ain. 
DA-2Q-113-AMC-01052. ^ ^ 

— Phllco-Pord Corp., Newport Beach, Calif. 
$2,060,000. Extension of FV 1069 englncei- 
luK aerviccfl contract for the Shillelagh 
missile system. Army Mlaailo Command, 
HunUvlllo, Ain. DA-An01-6p-C-0Q84. 

— Micivalc-Hcppcnstnil Co,, Philadelphia, Pn. 
$1,618,400. Tube forginga for 175mm guns 
(M113E1). Watervliet Arsenal, Water- 
vHoL N.Y. DA- AF07'69-C-0256. 

£6— Glhbs Mojiufnclurlng and Rosonrch Corp., 
Junesvlllo, Wia. $1,763,200 (contract modi- 
flcntion). Fu?!os for 2.76 inch rockets. 
Army Ammunition and Supply Agency, 
Joliet, 111 DA-AAOD-09-C-0104, 

— -Kaber Jeep Corp,, Toledo, Ohio, $1,925,- 
659. One- ton cargo truclca. Army Tank 
Automotlvo (ilammanti, Warren, Mich. DA- 
AE()7-00-*O-4021. 

— Genwnl Motors Corp., Detroit, Mich, $1,- 
850,917. 8V71-T diesel engines for M109 
self- propel led howlUors, Army Tank 
Automotive Command, Warren, Mich, DA" 
AT:97~S0-C-4g9a 

— (icncral Motors Corp.» Indianapolis, Ind. 
$L300,406. Biecch mechanism nsaomhHea 
for lE2inm gun Inunchois (M81E1). Water- 
vllet Arsenal, Watervliet, N.Y. DA-AF07- 
«&-^O-03C2. 

— Link Belt Feeder Div., FMC Corp.. Cedar 
Bnpids, Iowa, $1,388,280. Self -prop oiled 
ptlo driver hammers Army Mobility Oom- 
nmnd. St. Louis, Mo. DA-AK01-60-CA630. 

— Westlnghcmae Air Brake Co., Peoria, HI. 
$2,408,896 (contract modincat{on)i Diesel 
engined road graders. Indianapolis, Ind, 
Army Mobility Equiiiment Command, St. 
liOuis, Mo. DA-23"! 9B-AMG-01 083 (T), 

— DnUed Aircraft Corp., Strati ovd, Conn. 
$2,663,709. Design, fabrication, Inatnllntlon 
and testing of a roller gear transmission 
system for the S-Ol helicopter. Aviation 
Materiel Laboratory, Fort Eustla, Vn, DA- 
AJO2-C9~C"0042. 

— Phllco-Ford Corp., Philadelphia, Pa, $4,- 
4B6»70L Enginoar, furuUh, install, tost and 


make operational, and jndvide one ycai '» 
o])Gintion and maintenance of a telccom- 
munlcations system on Taiwan and Oki- 
nawa. Army Electidiilca Command, Foit 
Monmouth. N.J DA-AB07-69-C-040U 
— Stevens Manufacturing Co., Ebensburg, Pa. 
$2,341,602 (contract modification). Four- 
wheel seinl-trailers DA-AE07“69-C^1443 
$1,021,216 (contract modification J, 400- 
gallon wAtei tank traileis DA-AE07-C9" 
C-1461. Army Tank Automotive Command, 
Warren, Mich, 

27 — Hamilton Wntcli Co., Lancaster, Pa. $2,- 

617.000. Mark 16 real -fitting safety de- 
vices for artillery pioximity fusses Harry 
Diamond Laboratoiy, Washington, D.C. 
DA-AG39-n8-C-0039. 

— Tower Conslriictlon, Inc., Honolulu, Ha- 
wn ii, $1,039,902. Construction of an Air 
National Guard communications center 
and automotive maintenance shop, Hickntii 
AFB, Oahu Army Engineer District, Hono- 
lulu, Hawaii. DA-CA83-09-C-O02fi 
— Philco-Pord Corn., Newport Bench, CnlJf, 
$2,642,964 Chajiarml depot gioimd aupport 
equipment and depot mniiitennnce. New- 
port Bench and Annhcim, Cnilf. Army 
Missile Command, Huntsville, Ala. DA- 
A HO I" 69-0*- 1040. 

— Continental Motors Corp., Mobile, Ala, $9,- 
018,403 Remanufacturo of muUl-fuel on- 
glne nssomblies <LDS46B-I). Army Tank 
Automotive Command, Wairon, Mich, DA- 
AE07-G0-C-6296. 

— Undlo Corp. of America, Burlington, Mass, 
$1,404,760 (contract modification). Re- 
search and development effort on Land 
Combat Supjjort System (LOSS). Army 
Missile Command, Huntsville, Ala, DA~ 
AH01-09-C~1487. 

— ^'rexns Inst ru men ts, Inc,, Dalln*!, Tex, $1,- 

316.000. Ctassiflcd. Mobility Equipment Re- 
scnich and DeveJapment Center, F’oit BgI- 
volr, Vn. DA~AK02"n9"C-0003, 

— Motorola, Inc., Scottsdale. Aib. $2,848,126. 
Special te'it equipment and ancillary Items, 
drawings and technical pubHcntiona for 
AN/APS-D4D rndai sots. Army Electron- 
ics Command, Foil Monmouth, NJ DA- 
AB07"C8-C"0410. 

— Raytheon Co,, Andovci, Mass $12,040,552. 
Line items for Impioved Hawk ipIbhIIo 
ground support equipment, Andover and 
Waltham, Mass. DA"Anoi-09-C"1313, $7,- 

083.000. Tactical lelemetiy kits and Im- 
proved Hawk missile assembllos. DA- 
AlI01-fl7-C“1312. Army Mlesile Command, 
Iluntsvillo, Ala. 

— Morrison Knudsen Co., Inc,, Seattle, Wash, 
$11,617,324. Installation of main-lino 
welded rail and secondary line on the 
Gieat Northern Railroad. Lincoln County, 
Mont. Army Engineer Diatrlctj Seattle, 
Wash. DA-CWG7-C9-C-00B2. 

— Emerson Electric Co., St, Louis, Mo. $1,- 
234,040 (contract modiflention). Repair 
parts for the XM28 armament aubsysteni 
£oi 7,C2mm machine guns and 40mm gre- 
nade launchors. Army Procurement 
Agency, Chicago, III, DA-AF03-09-C-0025. 
— General Electric Co., Burlington. Vt. $1,- 
777.334. Armament sub* system for lluoy- 
Cobra hclicoptorB and Vuicnn 20mm auto- 
matic guns. Army Procurement Agency, 
Now York, N.Y. DA"AF03' 09-C-0004. 
—Day and Zimmerman, Inc., Philadelphia, 
Pa. $3,032,708 (contract modifienthm). 
Loading, asHcmbllng and packing ammuni- 
tion and related uomponcnlSi Lone Star 
Army Ammunition Plant, Texarkana, Tex. 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet, III, DA-11-173--AMG- 
OOIU(A). 

— National Gypsum Co,, BufTalo, N.Y, $1,- 
866,230 (contract modification). Loading, 
nsHcmbllng and packing ammunition. Army 
Ammunition Plant, Parsons, Kan, Army 
Ammunition Piocurement and supjny 
Agency, Joliet, III. DA-^ll-nS-AMC- 


00096 (A). _ , 

-OHn Mathicson Chemical Corn., New York. 
N.Y. $1,637,416 (con ti not mod E flea tion). 
Loading, assembling and packing propel- 
lants, Army Ammunitlou Plant, Charles- 
town, Ind. Army Ammunition Procurement 
and Supply Agency, Joliet, IH, DA-AAOO ’• 

oo-c-ons. 

-Chamborlnin Manufacturing Corp,, Water, 
loo, Iowa, $1,690,248, Metal parts for 
105mm smoko projoclilea. Army Ammuni- 
tion Procurement and Supply Agency, 

Joliet, UK DA-AAOO"09-C-0388, 

— Centex Corp., Carbondale, Fa. $2,047,473. 
SPH/4 helmets. Army Procurement 
Agency, New York, N.Y. DA-AG26-fi9-C- 


80 — General Motors Corp,, Detroit, Mich. $9,- 
197,236. Metal parts for lOBmm piojectllea. 
Army Ammunition Plant, St, Louie, Mo, 


Army Ammunition Procurement and Sup- 
ply Agen-cy, Joliet, 111. DA-AA09-69-C- 
0108. 

— KIsco Co., Inc,, St Louis, Mo $6,937,760. 
Metal pnits fo* 106nim cartridge eases. 
Army Ammunition Proem ement nnd Sup- 
ply Agency, Joliet, 111, DA-AA09-69"C- 
OOiS, 

— E, L DuPont dc Nemours nnd Co., Wil- 
mington, Do!. TNT, Barksdale, Wfa, Army 
Amtmmltlon Pracurement and Supply 
Agency, Joliet, III, DA-AAO0-69-C-O327, 
— General Instrument Carp., Chicopee, Mass, 
$1,011,800. Metal parts for tail Utzea for 
7B9-pound bomb'i- Army Ammunition Pra- 
ciircment and Supply Agency, Joliet, III. 
DA-AAOO-69 'C-0442. 

— Hell Aeropnee Corp., Fort Worth, Tex, 
$2,027,391 (contract modification). OH-13S 
helicoptcra, DA-AJOl-CU-C-OBll. $1,437,- 
691. Repnii parts and special tools for 
OH"6SA hdieoptera. DA-AJ01-68-G-1699. 
Hurst, Tex Army Aviation Systems Com- 
mand, St Loins, Mo. 

-"Boeing Co., Morion, Pa. $1,286,130. CH- 
47C helicoptei modificntiuri kits, DA- 
AJ<)I"68-A"0005 $1,160,708. Shop supplies, 
tools and modification kits for CH--47 
rotor blades, D A"AJ01-G8"A-OOOB. Aimy 
Aviation Systoma Command, St. Louis, 
Mo. 

— Henry Spen and Co,, Inc,, Brooklyn, N.Y. 
$3,432,667. Genernl purpose 4-ton trailers. 
Army Truck Automotive Command, Wfti- 
ron, Mich. DA-.AE07-G9-C-B307. 

— General Motors Corn., Indianapolis, Ind, 
$1,100,000. Evaluation, product ImprovQ- 
muiit, fabrication and testing of the auto- 
matic loader of the Main Battle Tank 
(XM70). DA~20-U3-AMC"0884S(T). $1,- 

OOOjOOO. System intogiation and configura- 
tion management fot advance production 
ongineering, Main Battle Tank, DA-AEO?- 
CD-C"4807. $1,1 00, 900. Long lead time pro- 
curement of misccllniicouB hardware for 
the advance production engineering of the 
Main Battle Tank. DA-AEO7-G0-C-6272. 
Work will be done at Warren, Mich,, and 
Milwaukee, Wjs, Army Tank Automotive 
Command, Warrenj Micb. 

-•AMTRON, Inc., MIdlothlon, 111. $6,890,000, 
Switchboards (SB-SOHS/GT). Army Elec- 
tronics Cornmandj Fort Monmouth, N.J, 
DA"AB07~69-C"0028. 

—Honeywell, Inc., Tampa, Fla. $2,000,900. 
ClaRBlftcd, Army EloclroniCB Command, 
Fort Monmouth, N.J. DA-AD07-09-C-0412. 
—Collins Radio Co., Cedar Rapids, lown. 
$1,(566, 682. Direction fiiuler seta (ARN-a3), 
radio rccoivcrs (U~1301/ARN-83), controls 
and mountinga. Army Electronics Com- 
mand, Fort Monmouth, N.J. DA-AB 07-69- 
C-0387. 

— J, I. Case Co,, Rnclno, WIb, $3,167,0G1, 
Scoop loadcrn, Torre Haute, Ind., Rnclno, 
Wis., nnd Burlington, lawn. Army Mobility 
Equipment Command, St, Louie, Mo, DA- 
AK01-09-C-A817, 

— Davey Comprcaaor Co.» Kent, Ohio. $1,- 
09G,G16. Trailer mounted com pres Bors. 
Army Mobility Equipment Command, St, 
Loula, Mo. DA~AK01-69-C-A835. 

—Allis Gimimers Manufacturing Co., W<?at 
Allifl, Wls. $1,194,305. Fork lift truckB, 
Harvey, III, Army Mobility Equipment 
Command, St, Loula, Mo. DA-AKOt-09-C- 
A80fi. 

— Litton Systems, Inc., Van Nuys, Caltf, 
$3,374,400, Data convertor coordinated itir 
dofenac systemB. Vnn Nuys and Salt Lake 
City, Tllab. Army Mlsaile Command, 
Huntsville, Ala. DA~AH01-69-C-0025, 
—General Dynamics, Pomona. Caltf. $2j252j** 
686. Advanced aeiiBor development (re- 
search and development), DA-AH01-09-G- 
1920. $1,000,000, Development of an ad- 
vanced passive-optical seeker in support 
of the advance development phase of the 
advanced forward area air defense system. 
DA”AB01-69"C~1044. Army MiaaUe Com- 
mand, Huntsville, Ala. . 

— Raytheon Co„ Norwood, Mass. $4,407,347. 
MuUi plexors with running spares, North 
Dighton, Mass. Army Procurement Agency, 
Now York, N.Y, DA-AB05-60-C-10ia. 

— Ovitron Corp., Newburgh, N.Y. $8,366,620. 
AH/PHC-25 radio Btts nnd KT~606/PRG- 
26 receiver transmitters. Army Bleotronics 
Command, Phiindolphinj Pn. DA-AB06-69- 
0-1334. 

— Continental Heller Corp., Saernmonio, 
Calif. $8, 068,000. Construction of ware- 
houBea, support ofJlcea, n storm reservoir 
nnd storm cirnlns, relocation of the rail- 
road, and miscellaneous work, Dofenee De- 
pot, Tracy, Calif. Army Engineer Diatrlctj 
Sacramento, Calif. DA-GA06-60-t^01SO. 
— H. L. Bishop, Inc., Westhamnton Beach, 
N.Y, Construction of four groins and 
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pJacemcnt of dredged sand fill, near Weat- 
hampton Beach j tn connection with the 
Fire Island Inlet to Montnuk Point Beach 
Broaion and Hurricane Project, N.Y. Army 
Engineer Efstrict. Now York, NY. DA- 
CW61-69-C-0028, 

— List and Clark Construction Co,, Overland 
Park, Kan. $2,316,624, Construction of n 
levee embankment in connection with the 
Chariton River Flood Conti ol Project, Mo. 
Army Engineer Distiict, Kansas City, Mo. 
DA-AK02-C9-C-0603, 

— McMath-Trussell Construction Co., Golum- 
bua, Gft, $1,602,611. Improvement on pont 
Toad, Fort BenninK, Ga. Army Engineer 
Diatrlat, Savannah, Ga. DA-GA21-69-G- 
0134 

— Whlttmare^Reiman Construction, Pueblo, 
Colo., and. Kelman-Wucrth Co,, Cheyenne, 
Wyo, $1,466,770, Construction of two 
bachelor oiBcera ciuartera, including site 
work and utilities, Fort Carson, Colo. 
Army Engineer DIatrict, Omaha, Neb. DA- 
CA4B-69-C-0102. 

— Milgo Electronic Corn., Miami, Fla, $1,- 
313,336, Instrumentation radar system. Los 
Angeles Procurement Agency, Pasadena, 
Calif. DA-AG07-69-C-Q871. 

< — Western Pacific Bredglng Corp„ Portland, 
Ore. $1,478,600. Dredging of the Ventura 
Marina, Ventura, Calif. Army Engineci 
District, Los Angeles, Calif, DA-CW09-69~ 
G-0Q83. 

— Terns Instrument, Inc„ Dallas, Tex. $2,- 
443,160 (contract modlftcation), OInssifled, 
Dallas and Sherman, Tex. Heseaich and 
Development Center, Army Mobility Equip- 
ment Command, Fort Belvoir, Va, DA- 
AK02-69-C-0603. 

— L. A. Bnrton and Co., Ilnmcl, 111. $1,8D0,- 
2S8 Reconstruction and addition to an 
airfield apron, Dlythcvine AFB, Ark, 
Army Engineer District, Fort Worth, Tex, 
DA’-CA68-69-C-0136. 

— Wlifto Motor Corp., Lansing, Mkh, $i,- 
224,221. 21»^-ton trucks. Project Manager, 
Gen oral Purpose Vehicles, Michigan Army 
AflssHo Plant, Warren, Mich. JDA-AE96- 
69-0-9003. 

— General Time Carp., La Salle, III. $1,292,- 
827, Mechanical time fuzes for 106mm 
cartridges, Frankford Arsenal, Phlladcl- 
irhln, r&. DA-AA25-&9-O-0GQ4, 

— Charles J, Craig Conatruction Co., Colum- 
bia, S.C. $1,944,000. Construction of Armo<l 
Forces Entrance and Examination Station 
with Bupnorting facilities, Fort Jackson, 
S.C. Army Engineer District, Savannah, 
Ga. DA-CA21-C9-O-013L 

— Tucktnan -Barbee Canatruction, Inc., Wash- 
ington, D.C. $1,713,026. Construction of a 
two-atory medical research facility, Waller 
Beed Medical Center, Md, Army Engineer 
District, Baltimore, Md. DA-CA31-00-C- 
0122 , 

— A, Telchert and Sons, Inc,, Irwlndale, 
Calif, $1,170,370. Construction of a con- 
crete channel for Roae Greek Project, San 
Diego County, Calif. Army Engineer Dis- 
trict, Los Angeles, Calif. OA-CW09-60-G- 
0030. 

— PRD Electronics, Inc., Syosaet, N,Y, $1,- 
094,624, Container aBBcmblies and equip- 
ment for meteorology calibration of mis* 
sties. Westbury, N.Y. Army Procurement 
Agency, Cincinnati, Ohio. CA~AG31-69-C- 
0876. 

— E. I. DuPont de Nemours, Inc., Wilmlng* 
ton, Del, $4,637,429. Design criteria and 
production of equipment to provide and 
operate five TNT production lines, Newport 
Ammunition Plant, Newport, Ind. Army 
Ammunition Procurement and Supply 
Agency, Joliet, 111, DA-AA09~68-G-O414, 

— Hamilton Watch Co„ Lancaster, Pa. $1,- 
896,300. Mk 16, Mod O rear fitting safety 
devices for fuzes, Harry Diamond Labora- 
tory, Washington, D.O. DA-AG30-69-C- 
0968. 

Eastman Kodak Co., Gates, N.Y. $1,981,- 
050. Mk 16 Mod 0 rear fitting safety de- 
vices for fuzes. Horry Diamond Labora- 
tory, Washington, D.C. DA-AG39-60-C- 
0069. 

Raytheon Co., Bristol, Tenn, $2,726,680. 
Artillery ammunition proximity fuzes. 
Harry Diamond Laboratory, Washington, 
D.O, DA-AGa0-6®-C-OO8O. 

Fairchild Space and Defense System, Ca- 
plabue, N.Y, $1,414,270. Artillery ammuni- 
tion proximity fuzes. Hurry Diamond Lab- 
oratory, Woshington, D.O. DA-AG3a-^69- 

Gervls B. Webb Co„ Atlanta, Ga, $1,979,- 
242, Materials handling system and storage 
modernization system, South Gate, Calif., 
and Detroit, Mich, Red River Army Depot, 
Texarkana, Tex. DA-AQ47~69-C-0088, 


— ^Varo, Inc., Garland, Tex $1,780,021 Mini- 
aturized night vision sights Army Elec- 
tronics Command, Foit Monmouth, N J 
DA-AB07-6»~C-0461. 

— Pago Aircraft Maintenance, Inc., Lawton, 
Okin. $39,334,623 (contract modification). 
Continued provision of all organizational, 
direct and general support maintenance 
and scheduled inspections of fixed and 
rotary wing aircraft. Fort Rucker, Ala 
Army Purchasing and Contracting Divi- 
sion, Fort Rucker, Ala. DA-BCOl-GQ-C- 
0003. 

— Darco Construction Co„ College Station, 
Tex. $1,397,430. Construction along the 
Martinez Creek, Snn Antonio, Tex,, in con- 
nection with the San Antonio Channel 
Improvement Project. Army Engineer Dis- 
trict, Forth Worth. Tex. DA-CWG3-6ft- C- 
0080. 

— Lockheed Aircraft Co., Plainfield, N J, 
$1,847,863 Lino Items of repair parts, ra- 
dar sets and tost sets for the Vulcan Aii 
Defense System Army Procurement 
Agency, New York, N.Y DA"An2B“G9- 
C-0360. 

— ^Trl-State Roofing Co, of Ohio, Pnrkers- 
buiB, W, Va. $1,044,100. Replace roofs, 
roof drains and gutteia on five warehouse 
buildings, Defense Construction Supply 
Center, Columbua, Ohio, Army Engineer 
District, Louisville, Ky. DA-CA27-69-C~ 
0066. 

— Construction, Ltd. Borden town, N J. $1,- 

408,000. Construction of a basic combat 
training facility. Fort Dix, N J. Army 
, Engineer District, New York, NY, DA- 
CA61-69-C-01B3. 

— Litton Systems, Inc., Woodland Hills, 
Calif, $1,940,080 (contract modlftcation). 
Inertial navigational syBtems for the Mo- 
hawk and U-'2l aii craft. Army Electronics 
Command, Fort Monmouth, N J. DA-- 
AB07“fl8-C-0346. 

“-Wcstlnghouae Electric Corp., Pittsburgh, 
Pa. $1,440,000. Balanced pressure systems 
and ancillary items. Aimy Mobility Equip- 
ment Research and Development Center, 
Fort Belvoir, Va. DA-AK02-C9-C'066fi, 

— Robb Aviation, Inc., Fort Rucker, Ain, $6,- 
410,805 (contract modification), Rotary In- 
Btriimont training, fixed wing primary 
training and fixed wing instrument train- 
ing. Fort Rucker and Fort Stowart, Ga 
Purehnsing and Contracting Ofilcer, Fort 
Rucker, Ala. DA-BG0l"67~C-0173, 

— Hawthorne Aviation Co., Fort Sill, Okla. 
$1,078,417 (contract modification) Non- 
personal eerviccB for the performance of 
maintenance loquiremonts for all nil craft 
at Fort Sill, and maintenance support for 
nsBOciated equipment, including nnvlgn- 
Uonal and avionics equipment, and the 
ground control system. Field Artillery Cen- 
ter, Fort Sin, Okla. DA-BD06-68~C-0044. 
—Pullman, Inc,, Chicago, HI. $7,200,490 
(contract modification). Semi-trailer chas- 
sis. Freemont, Calif. Army Tank Automo- 
tive Command, Warren, Mich. DA-AE07-* 
09-0-1103. 

—Henry J. KaUcr Co„ Oakland, Calif. $2,- 
168,600. Modernization and engineering 
analysis of Munitions Command, GOGO 
ammunition production plants. PIcatinny 
Arsenal, Dover, N.j. DA-AA21-69-C-0788. 
— Demor Construction Co., El Paso, Tex. $1,- 
274,280. Construction of a range facility, 
White Sands Missile Range, N.M. Army 
Engineer District, Albuquerque, N.M. DA- 
0A~47-09-C-0U7. 

— Kanarr Corp., Kingston, Pn. $1,090,290 
(contract modification). M70 40min gre- 
nade launchorH, Army Wenpona Command, 
Rook Island Arsenal, III, DA-AP03-0U-G- 
0084. 

— Computer Sciences Corp,, Silver Spring, 
Md, $1,000,000. Automatic data processing 
services tor the Army Materiel Command. 
St. Louis, Mo, Army Aviation Systems 
Command, St, Louis, Mo. DA-AJOl-69-C- 
0948. 

— Federal Electric Corp,, Parnmua, N.J. $1,- 

250,000, Engineer, furnish, install and 
make operational an integrated micro- 
wove line-of-slght telecommunications sys- 
tem in the Federal Republic of Germany, 
Army Electronics Command, Fort Mon- 
mouth. N.J, DA-AB07-DO-G-0404, 

—Martin Marietta Corp,, Orlando Fla, $1,- 
766,130. Multiplexers and chaiinel cable 
Qontalners, Ocala, Fla, Army Electronics 
Command, Philadelphia, Pa. DA-AB06- 
60-C-1046. 

— General Motors Corp., IndlnnapoHs, Ind. 
$1,601,810. Transmission assemblies for the 
M107 combat vehicle. Army Tank Automo- 


tive Command, Wanen, Mich. DA-AEfl?- 
60' C- 4927 ' 

— ^Mntoroln, Inc , ScotUdiilo, Arlz. $1,079.55^, 
llescnich mul devclojiment foj a fcasiblHtr 
conliacl (n connection -with Terrain Atoid^ 
nnee Raihu (TAR) Army Electronics 
Command, Fort Monmouth, NJ BA- 
AB07-C9"C-03D6 ^ 

—Pacific Ventiires, In^., Seattle, Wash $i . 

181,000. Alteration and repair of various 
buildings, and sticct and area Itghtlay 
Foit Lewis, Wash Auiiy EngfnecrlnK 
ti lct, Seaitle, Wash DA-C A67~69-C-0D3», 
Magnnvox Co, Fort Wnyne, Ind $2,-976 - 
S84. AN/GHC-lDG vahirlc radm aeti 
Army Electioniea Command, Philadelnhk’ 
Pa DA-Arp/O-OF-C-Olffff * ' 

— Martin Marietta Corp,, Oilando. Fla si. 
462,921. MultiplexoiH an<l cha ind cable 
comhlneis. OcaJa, Fin Army Eleclronks 
Gomm^imd, Philadelphia, Pa. D A- All 05- 

— Electromognetic Tochuology Corp,, Mont- 
gomciyviUe, Pa. $1,170,760. Line ileraa 
of lepnlr puUs for AN/VTS5-2 rndai sets 
for the Vulcan Air DefenBC? System, I'raiiL 
ford Aisenal, rhilndelplun. Pa. DA-AA26- 
69-C 0678. 

— Honeyivell, Tuc,, Tampa, Fla $1,000,000 
(contiact modification), Olasiinort, Army 
Elctitionlrs Command, Fort Monmouth. 
NJ. DA- AB07' 00-0-0412. 

— Sperry Rand Corp., New York, N.Y. $28,- 
269,984 (contract modification). Load, aa« 
Homble and pack various ammunition 
itemfl. Aimy Ammunition Procurement 
and Supply Agency, Joliet, III. DA-U- 
178-AMC-00080(A) 

— Hercules, Inc., Wilmington, Del. $7,3flS,^ 
007. Propellant production at Sun flower 
Army Ammunition Plant. Lawrence. Kan. 
DA-11-173-AMC 00042 (A). $1,626,256 

Propellant production at the Army Am* 
munition Plant, Radford, Va. DA-U** 
173-AMG-00037( A). Army Amniunltlen 
Pjociuomont and Supply Agency, Joliet, 


— OHn Mathiosen Chemical Corp., New York, 
N.Y. $6,410,164 (contnicl modification) 
Propellant production nt the Badger Army 
Ammunition Plant, Burn boo, Wla. Army 
Ammunition E’locurcmcnt and Siqjply 
Agency, Joliol, III, I>A -A A09-QD G-flDlI. 

— Atlas Chemical IndustricH, Ine., Wilrning. 
ton, Dei. $6,833,011 (contract modifies* 
tion). TNT production nt the Volunteer 
Army Ammunition Plant, Chattatiooga, 
Tonn. Army Ammunition Procurement 
and Supply Aguncy, tTuliot, Ilf, 0A-H- 
17.3-AMC-0063l(A). 

—Remington Arms Co.,. Brldgciiort, Conn. 
$6,163,006 (conluict modificnlfon). LoeJj 
assemble and (mck sninll caliber snimunl- 
tion, Luke City Army Ammutiflloa Plnnb 
Indepondcnro, Mo DA-I9-010-AMG- 
00003(A). $3,093,806 (contract niodlllta- 

tlon). Load, nsHcmblo and pack a mall 
caliber ammunition. Lake City plant. DA- 
49-010-AMC' 00031 A). 

— Eastman Kodak Co., Kingaport, Tean, $4,- 
408,067 (contiact mndlficatlon). Produc- 
tion of various exploaivos, Holtjton Army 
Ammunition Plant, Kingsport, Teiir. 
Army Ammunition Piocuremoiit and Svp- 
l>ly Agency, Joliet, lit DA-ll-n^ AMC- 
0008D(A). 


-Firestone Tiro and UuLbor Co., Akron, 
Ohio. $3,840,060 (cop tract modincalion). 
Load, assemble and pack naimunkfow, 
Army Ammunition PInnt, Knvenaa, Ohla 
Army Ammunition Procuremont and Sup- 
ply Agency, JoJIet, HI, DA'-n-173-AM€- 
0006B(A}. 


— Harvey Alcrminum Snlca, Inc., Torrsace, 
Calif, $1,903,233 (contract mo ill lie at I on) 
Load, assemble and pack luigc caliber ain* 
munition, Amy Ammunition Planl, Milan, 
Tonn, Army Ammunition Procurement aiii 4 
Suimly Agency, JoHcL HI. DA-1LI73- 
AMC-00620(A), 

— Mason and Hangcr-SIUs Mnsen Co., 
ington, Ky. $6,124,178 (contract modillfa- 
tlon). Load, assemble nnd pack boitila 
and projcotiles, Cornljusker Army Atnma- 
nition Plant, Grand JaJnnd, Neb, PA' 
AAOO-CO-C-OSSS. $1,601,084 (contract mod- 
ification), Load, nsBcmble and pack iia- 
munition, Iowa Army Ammunition PUut 
Burlington, lown. DA-AAOO-Q8-C-OS11 
Amy Ammunition Procurenient and Sup- 
ply Agency, Joliet, HL 

— Unlroyah Jne.. Neiv York, N.Y, |I,3&V 
301 (contract modification). TNTamiolhw 
explosives production. Arrny AmmuciLiuU 
Plant, Joliet^ Ilk Army Ammmiitlcn Pro- 


August 



ciirement And Supply AKeney, Joliet, III. 
DA-U-173-AMC-000«2(A) 

— Day and Zimmerman & Co., Philnflelphin, 
P«. $1,D'15,106 (contract modification), 

and §1,170,497 (contiact modification). 
Load, assemble and pack ammunition. 
Lone Star Army Ammunition Plant, Tex- 
arkann, Tex Army Ammunition Proeure- 
ment and Supply Agency, Joliet, 111. DA- 
!1-173~AMG~00114(A). 
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2 — DynaUtron Corp., WnfthlnRton, D.C, $1,- 
153,915 Aircraft maintenance servlcea in 
connection with opeiatioiial aupport of 
iuIbbIIc and space progiarna at the Pacific 
Misaile Range. Naval An Station, Point 
Muku, Calif, Naval Piirclia«inK Ofilce, Los 
Anfieles, CaUt NOOl23-fl9-C’06ir>. 

— Kolbmati Instrument Corp,, Elmhurst, 
N.Y. §1,023,281 (contract modification). 
Altimeter oncodeis foi the Navy and Air 
IFotcc, Nnvsil Ah* Systems Command, 
Washington, D.C. N00010-G8-C- 0409, 

5 — Johns Hopkins University, Sliver Springs, 
Md. $2,931,500. Incronscd level of effort 
in nclvnnccci research on surface missile 
systems. Naval Ordnance Systems Gom- 
mand, Washington, DC. NOw 02-00 1-C. 

— Conecti Construction Corp,, El Cajon, 
Calif, $1,507,000. Construction of bar- 
racks, Naval Station, San Diogo, Calif. 
Naval Facilities Engineering Command, 
Wnshinslon, D,G. Nr,247a-0a-C-0111, 

— General Tliiio Corp,, Skokie, 111, $1,350,- 
492 (contiact modification). liockeye IT 
mechanical lime fuzes, plus shipping and 
storage coataineis. Naval Air Systema 
Command, Washington, P.C. NOODIO-OO- 
0-0154, 

— B.F, Gesacr, Inc<, Gnidcna, Calif. $1,110,- 
<39. Construction of additions to iion- 
commissioned ofilcors* club, Naval Station, 
Long Beach, Calif, Naval FnclHtlea En- 
gineering Command, Washington D.O. 
Ne2478-Gfi-C-0008. 

6— Comp « Ur Measurements Co., San Fer- 
nando, Calif, $3,326,742. Manufacture 
trnnaiatorized electronic counters, Naval 
Elcclronio Systems Command, Washington, 
D.C, NC003Q-a9-G-26a4, 

— WtlHani E, Arnold Co., Jacksonville, Fla, 
$3,(187,0(10, Construction of aircraft maln- 
(ennn<c hanger, Naval Air Station, Cecil 
Field, Fla. Naval Facllltlca Engineering 
Command, Washington, D.C, NC24C7--08- 

c-oiei. 

0 — Ceneial Electric Go,, Washington, D.G. 
$2,717,927. Guidance assemblies for Mk 3 
Poseidon misailea. Naval Strategic Sys- 
tems Project Office, Washington, D.O, 
N00030-fl9**C-021iO. 

— General Dynamics Corp., Pomona, Onlif. 
$1,265,090. Terrier, Tartar and Standard 
RifBslIcs. Naval Ordnance Systems Com- 
mandj Washington, D.C. NOOOIT'-OS-C- 
2206. 

10 — Raytheon Go., Lowell, Mass. $8,076,212 
(contract modification). Guidance and 
control groups for Sidewinder 1C missiles. 
Naval Air Systems Command, Washington, 
D.C. N09019-69'C-006Q. 

— Kamlner Construction Corp., Ghambloc, 
Ga. $1,857,090, Utilities for aircraft car- 
rier berths. Naval Station, Mayport, Fin, 
Naval Facilities Engineering Command, 
Washington, D,C. N62467-07'-O463, 

t — General Dynamics Corp., Groton, Conn. 
16,626.000. Design, develop, fabricate and 
furnisa claaslfied electronic cnulpmcnt for 
Buhmnrlnea. Novni Ship Systems Com- 
mand, Washington, D.C. N00024-69-C'- 
1833. 

— Lieton Systems, Inc,, College Park, Md. 
$3,807,866, Target detecting devices and 
associated data. Naval Alt Systems Com- 
mand, Washington, D.C. N00019-69-0*' 
0646. 

- — United Aircraft Corp,, Pratt and Whitney 
Aircraft DIv., East Hartford, Conn, $2,- 
970,000 (contract modification). Product 
bupport engineering servlocs for T84, 
'fF38/JT8D and J-76/J-74 series engines 


for the All Foice NOO 01 9- fie -0-0397 
$3,510,000 rrnductloii of YTF30-P-112 
engines and convoialon of TF30-P-12 en- 
gines to the YTF30~P-412 con figuration 
N00019-69-C-0611 Naval An Syatemu 
Command, Washington, D C. 

— Tcvfls Instruments, Inc., Dallas, Tex $1,- 
376,920 < contiact modification) Ah borne 
magnetic detecting sets. Naval Air Sys- 
tems Command, Wnshlngton, D C. N09019- 
CO-O-0412. 

— General Electric Co., IMnghampton, N.V 
$1,124,653 (contincl modificntion ) In- 
crease limitation of niitharization foi 
AN/ASA-32 J automatic flight contiol ayo- 
tems foi the Air Force. Naval Aii Sys- 
tems Command, Washington, D.C. NOOOID- 
69- C 0077 

12 — Newport News Shipbuilding and Dry Dock 
Co.. Newjioit Nows, Vo. $3,436,000 Ad- 
vanced planning, design and other pi e- 
liaiatory work foi conversion of USS 
Nathanael Green (SSBN 630) to C-3 Po- 
Heidon misHile capability Naval Ship 
Systems Command, Wnshinfftoii. D.G. 
N00024-(50-C 0231 

— Mnssachiisetts Institute of Tcclinologyp 
Cnmbiidge, Mass $1,670,000 (contract 
modification) Continuation of design 
work on the Polnria guidance system. 
Naval SLiateglc Systems Project Office, 
Washington, D.C. N00030-G8-C-0161 P992, 

— Garrett Corp., rhoenlx, Ariz. $2,077,011. 
Si>aio parts for GTCP 100-64 and GTC 
86, 60 and 72 gas turbines for F-4 and 
A”6 aircraft. Naval Aviation Sipiply 
Ofilce, Philadelphia, Pa. N00883'07-A- 
2301'062fi. 

13 — DoLavnI Turbine, Inc,, Trenton, N.J. §2,- 
660,000, Fuel oil pumpa anil nasoelatcd 
enuipment and ilata for the Stnndnid 
DisLIllato Fuel Piogram, Naval Ship Sys- 
tems Command, Washington. D.O. N00024- 
69^0-6377. 

— F, A, Duke Co., Inc„ Poi tsmouth, Vn. 
$2,631,013. CoiiHtructloii of aircraft Inte- 
gration and lest hangar, Nnvnl Air Stn- 
tlon, Norfolk, Vn. Naval Facilities 
Engineering Command, Washington, D.C, 
NC2470-09~C-P742 

— Woods Hole Oceanographic Institution, 
Woods Hole, Mass. $2,272,072. Ocean- 
ographic HtiullcB, Oifico of Navnl Ho- 
Bcareh, Washington, D.O, NOOOH-flO-O'' 
0241 Mod 007 

— Philco Ford Corp,, Willow Giovc, Pn, 
$1,400,000. Command data display groups. 
Naval Pin chasing Ofilce, Loa Angeles, 
Calif. N00128-0a-0~0816. 

— Hartman Systems Co„ Inc,, Huntington 
Station, N.Y. $1,200,000. 35 iiiLvigationnI 
plotting Byslems, pie-produclioii equipment, 
and nsBoointod training and technical data. 
Naval Ships Systems Command, Washing- 
ton, D.C. N00024-flO-C-6517. 

— Mnasnehusotts Institute of Technology, 
Cambridge, Mass. $1,600,000 Additional 
research on computer theory and com- 
municaiions tcchninucs. Ofilce of Naval 
Research, Washington, D.O, NONU 4102 
( 01 ), 

10— Bendix Corp., Ilnitlinoro, Md, $4,638,177 
(contract moiUflcatfon). Airborne re- 
coivcv transmltlors and Associated cauip- 
ment, Nnvnl Air Syatoms Command. 
Washington, D.C. NOw 00-0037. 

— Collins Radio Co., Richardson, Tex. $3,- 
180,666 (contract modificntion), Alrboine 
VLF commnnicatlona aystems. Naval Air 
Systems Command, Washington, D.C, 
N00010-C7-C-0882. 

— Litton Systems^ Inc„ Silver Spring, Md. 
$2,360,163. CoutitermenBuro triinsmlUlng 
sets and ancillary items for the Air Force, 
Naval Air Systems Comnninil, Washing- 
ton, D.C. N00010-C9-C-06n. 

— Gonoral Dynamics Corp., Pomona, Calif, 
$1,232,273 (contract modification), Incre- 
mental funding for research and develop- 
ment on the Standard ARM mlsBlIe, Naval 
Air Systems Command, Washington, D.C, 
N000l0-08-'C-O400, 

— Lockheed Aircraft Corp,, Sunnyvale, Gnlif. 
$2,600,000. Poseidon Advance Guidaneo 
Development Support Program, Navnl 
Strategic Systems Project Ofilce, Washing- 
ton, D.O. N00080~60-C-0100. 

' — Christenson-Rnber Klcf and Assoclntest 
Seattle, Wash, $2,163,200. Constnictlon 
of aircraft parking apron, Naval Air Sta- 
tion, Whldbey Island, Wash. Nnval PaolH- 
ties Engineering Command, Washington, 
D.C. N62476-60-C-0022. 

— Wexler Construction Co., Inc,, Newton 
Highlands, Mass. $1,202,236, Construc- 
tion of Armed Forces Reserve Training 


Ceil lei. Lawience, Miib-^ Nnval FacillUuf* 
Engineering Command, Washington, Uvi-. 
NG 2464 -fi 7 -C '«()05 

— nomiix Corp., Teteiboro, N.J $l,115,Ol>(^ 
Mobile adapters used in conjiirtctlun witii 
AN/GSM 133 Hiitomntic piograni to-jl seta 
for ovciliaiil and icpnir of F-4 series nlr- 
rrnft. Nnval PuichnstniT Office, Loi An- 
gelcB, Calif. N0OL23-69 C-1302. 

19— Sipplcnn Corp., Marion, Mass, $10,044,044. 
Expendable Lnthythev mo graph etiulpmcnt, 
including probes, recoiders, lauticheis nn<l 
spare parts. Naval Ship Syatoms Com- 
mand, Washington, D.C. NOO024 (19-0- 
1386 

—Sperry Rami Corp., 3t Paul, 

799, 1»1 (contract tnodlfientton AN/AMJ 
nvionic computers for P-3C airrrtait 
Naval Air Systems Conimniid, WnahingtoP. 
D.C. N00019-09-C-029f>. _ 

— Syltania Electric Proiliicta, Iiic„ Needhniii 
Hclghtfl, Mn«H. $1,296,439. Design and 
development of a Real Time Digitnl Signnl 
PiocesHur System Nnvnl All DovelopTneiit 
Center, Johnsvilte, Pn N62269-n9-L 0200 

— North American Rockwell Cmp., CiHtitnmiH, 
Ohio. $1,012,000. De’iign, clcveUipmcnt. 
fnbi'icatioti and teat of n Naval Iiitelll- 
gonce Processing System, Nnvnl Aii Sya- 
temfl Command, Washington, D.O. NOOUIO- 
r>8-C”062R. 

23— Singer- General Prcelsioti Inc., Wayne, N.J. 
$1,057,000 (contract modlfllcatliin) Ro* 
search on giiitlanco sv^tems for PuhcIiIiiP 
missiles. Navnl Stantegic Sysletnfl Project 
Omcc. Washington, D.C, N00030- 69*C- 
0080. 

24 — HazoUino Corp., Little Neck, N Y. $9,932,- 
997. Airborne interrogator seta for the 
Navy and Air Force, Kavnl Air SyslemH 
Command, Wnahingtou, D.C. NOOOlO-60- 
C-OhftH. 

— General Electric Co., Utica, N.Y. $0,444,- 
422 (contract modification) AN/AYA' 8 
data piocessing ayntenm for P HO aircraft. 
Naval Air Syatoma Comniniid, Wnshing- 
loii, D.C. NOOO 19' 60-0 -0270. 

— ^United Aircraft Corp*, East llnrlford, 
Conn. $5,710,800 icontiacl modification). 
J52-P-3A engines. Naval Air Syatcmrt 
Command, Washington, D.C. N00019 07 
C-0I82. 

— iHromberg Datagraphicifp Inc., San Diego, 
Calif. $2,066,372 (contrnct niodlftcathm) . 
Airbo>ne tncticai dlsplny ayatcniB. Navnl 
Air System a Command, Washington, D.O. 
NOOO 19-69 -0-0392. 

— Raytheon Co,, I^cxlngtoti, Mass, $2,743,420 
(eoutract modification). Guidance and 
control groups for Iho Chaparral mlsulle. 
Lowell, Mans. N00019-«0 - 0-0209. $1,232,- 
066 (contract mollification). Incroniontnl 
funding for Spairow III mlBHiles. Ilodfovd, 
Mass. N00019-fl7~G-0019, $18,784,628 (con- 
tre-ct modificntion). Guidance and conlrcvl 
groups for Sparrow III tnlflslles. LowolU 
Mass,, Brhlol, Tonn., and Oxnard, Calif, 
N00019-00'C-036«. Nnvnl Air SynlomH 
Cnmnmnd, Washington, D.C. 

— ^T, L, James and Co., Inc., Htinton, Im. 
$1,424,490. Tnxiwny rohabllRatton nnil 
runway repairs, Air National Guard Per- 
manent Tiaining Site, Municipal Airport, 
Gulfport, Mlsa, Naval FncilUloa Engl neor- 
ing Command, Washington, D.C. NG2468 - 
69-C-0200. 

26 — G. L. Cory, Itic., San Diego, Calif. $3,- 
642,680. Construction of nn avlnnlcs fa- 
cility for the Navnl Air Uewurk FneilUy, 
North Island Navnl Air Station, Calif, 
Navnl I'acililtea Engineering Command, 
Washington, D.G. N62473-fi8 C 9136. 

— Singer General Precision Corp., Silver 
Spring, Md. $3,000,000. Dual poailion 
antl-BiibmnrIne ncouatlc Hcnsor opoimtor 
tmliiera, VP DIFAR 2 device 14033. Naval 
Training Device Center, Orlando, Fla, 
NC 1839-00-0-9200, 

— 1) and A Equipment Co., Inc,, Pensacola, 
Fla. $2,648,000. Construction of u dis- 
pensary and dentn) cRnloj Naval Training 
Center, Orlando, Fla. Navnl FacillLies 
Engineering Command, Washington, D.C. 
N02467-67-C-0183. 

— 'Construction Services Co„ Inc,, IhIo of 
PalmB, a,C. $1,267,778. CoiiBlrueUon of 
a dlsponanty, Marino Corxis Rccvult Dc]ini, 
Pair is laland, S.O, Naval Fncllltka Eiigl- 
noerlng Command, Wnshlnglon, D.O. 
N024 67-67-0-067 1. 

26 — PMC Corp,, Minneapolis, Minn. $4,462,000. 
Incieaaoof limitation of nuthoriisatlon for 
combined Guided MisailB Lnunchor System 
Mnrk 20, Mods 0, I and 2. FrUlIoy, Minn, 
Navnl Ordnance Systema UommnTld» Wash- 
ington, D.O, NO 0017-6 8 -C'-2 109, 
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— Fred A, Arnold, Iitc., Los Angclea, Calif. 
$3,192,000. Construction of an electronic 
woApons precision facility, Nava.1 Ship- 
jTfirdj San Francisco, Calif, Naval Facili- 
ties Engiiieering Command, Wnshington, 
D.C. N62474-e8-C~0108, 

— General Motors Corp., Goletn, Gniif $1,- 
160,000. Production of electronic aasem- 
bliea for Mk, 48 torpedoes Naval Ordnance 
Systems Command, Washington, D.C, 
N00017~69-C^130G, 

27 — Raytheon Co„ Sudbury, Mass, $20,266,166. 
Poacidon guidance system olcciroiitcs aa- 
aemblica and componenta Walthnm, Mass 
Naval Strategic Systems Project Ofllce, 
Wasliinetoii, D.C. N00030-G1)-C"0127. 

— Ilazeltlne Corp., Little Neck. N.Y, $1,066,- 
S40 (contract moditication), ClasalAcd 
electronic equipment. Naval Air Systems 
Command, Washington, D.C. N00019-69- 
C-0396. 

— North American Rockwell Corp., Columbus, 
Ohio. $6,040,000. OV-lOB nlrciaft Naval 
Air Systems Command. Washington, X> C, 
N000lD-a9-C-OO696. 

— Hughes Aircraft Co„ Gnnoga Park, Calif. 
$1,301,000. Continued development of an 
advanced short ranee infrared nlr-to-alr 
missile guidance system. Naval Aii Sys- 
tems Command, Washington, D.C, NOOOIO- 
dO-G~OOSI. 

— tRD Eteetrcnlcfl, Inc., Jericho, N.Y. $8,- 
184,800 (contract moclifleation), VAST 
(Versatile Avionics Shop Teat) stations 
for A-7E aircraft. Naval Air Systems 
Command, Washington, D.C, N00019-69- 
0-0334. 

—PRD Electronics, Inc., Westbury, N.Y. 
$4,604,323 (contract modification). In- 
crcnac in limitation of authorization for 
VAST building blocks and data transfer 
units. Naval Air Systems Command, Wash- 
ington, D.C. N00019-fl8-C-0449 

— Dyson and Co., Pensacola, Fla. $1,106^824. 
Construction of a deep ocean engineering 
pressure building, Naval Ships Research 
and Development Laboratory, Panama 
City, Fla. Naval Facilities Engineering 
Command, Washington, D.C. N62467-69- 
C-tf070. 

— Gravier and Harper, Inc., Alexandria, La. 
$3,617,000. Construction of a composite 
medical facility, England AFD, La* Naval 
Facilities Engineering Command, Wash- 
ington, D.C. NBy 90398. 

— American Shipbuilding Co„ Lorain, Ohio. 
$6,468,666, Construction of a 276-foot 
Patrol Escort (PF) ship. Naval Ship Sys- 
tems Command, Wnshington, D,C. N00024- 
60-C-O818. 

— Raytheon Co„ Hawthorne, Calif, $1,080,- 
000. Rebuilding nine radar systems (AN/ 
TPS -22), Marine Corps Headquarters, 
Waahington, D.C, M00027-CO-C-0208, 

— Bendlx Corp., Owings Mills, Md. $1,800,- 
000. Rebuilding of nine AN/TPS-84A/B 
radar systems. Marine Corps Headquarters, 
Washington, D.C, M00027-69-G-0207. 

80 — RCA Corp., Van Nuys, Oaltf. $1,388,880. 
classified electronic countCTmcaBurc equip- 
ment. Naval Ship Systems Command, 
Washington, D.C. N00024-09-1806. 

— Sanders Associates, Inc., Nashnn, N.H. 
$1,336,038. Two units of clasBlflcd elec- 
tronic countermeasure equipment. Naval 
Ship Systems Command, Washington, D.C. 
N00024-69-C-1446. 

— Hughes Aircraft Co., Fullerton, Calif. $1,- 
266|400. Design and development of Navy 
Tactical Data Systems modified data dis- 
play. Navel Ship Systems Command, 
Washington, D.C. N00024-flfl-C-12CO. 

— General Dynamics Corp., Groton, Conn, 
$9,464,450. Overhaul and nltoration of 
tlSS Dace (SSN-OOT), Naval Ship Systems 
Command, Washington, D.C. N00924-68- 
0-0273. 

— Singer- General Precision, !nc., Glendale, 
Calif. $2,947,338. Automatic data record- 
ing equipment. Naval Regional Procure- 
ment Office, Brooklyn, N.Y. N0()14 0-011-0- 
0387. 

— Fred L off redo, Lafayette Hill, pa., $1,726,- 
000. Construction of barracks at Naval 
Station, Philadelphia, Naval Facititles 
Engineering Command, Washington, D.O, 
N62472-69-C-0063. 

— North American Rockwell Corp,, Anaheim, 
Calif. $4,471,000. Equipment pertaining to 
ASB12 bomb directional sets for RA-6C 
aircraft. Naval Aviation Supply Odlce, 
Philadelphia. Pa. Naoa83-69-A-0006-0038. 

— American Cement Corp,, Los Angeles, 
Calif. $4,672,600. Type 1 Portland cement 
In commercial export bags (containerized). 
Crestmore, Calif. Naval Purchasing Ofhee, 
Los Angeles, Calif. N00128-60-D-2122, 


— Maxson Electronics Corp., Great River, 
N.Y. $1,313,234 Electronic warfare trainer 
devices, 16E28, Naval Training Device 
Center, Orlando, Fla. N61339-89-C-0311. 

— Computer Sciences Corp., Silver Spring, 
Md $5,679,301. Research and develop- 
ment of Acoustic Intelligence Data Sys- 
tem. Navy Purchasing Ofllce, Washington, 
D.C. N00600-69-C-116C, 
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4 — Hughes Aircraft Co., Culver City, Calif, 
$1,172,477. Production of modification kits 
and supporting technical data applicable 
to the F-4C and P-4D aircraft Tucson, 
Ariz. Ogden Air Materiel Aren, (APLC), 
Hill APB, Utah. F04QOO-C8-S-0226-QP12, 

6 — Boeing Co„ Seattle, Wash. $1,900,000. 
Productiun of components applicable to 
the second stage of various launch ve- 
hicles Space and Missile Systems Organi- 
zation. (APSC), Los Angeles, Calif. 
F04701-00-C-0072. 

— General Dynamics Corp., Port Worth, Tex, 
$1,421,269. Modiflcatlon ond repair of 
B-68 aircraft, Waco, Tex, San Antonio 
Air Materiel Aren, (AFL(D), Kelly AFC, 
Tox, F4J608-68-O-2200. 

6— General Electric Co., Utica, N.Y. $3,233,- 
400, Production of spare parts foi air- 
barnc radar equipment. Warner Robins 
Air Materiel Aren, (AFLG), Robins AFB, 
Ga. P34001-G8-A-2000, 

— Goodyear Aerospace Corp., Akion, Ohio, 
$1,456,682. Production of large cargo 
Pallets adapted for mechanized loading 
and unloading of air cargo. Warner 
Robins Air Materiel Area, (AFLG), Robins 
AFB. Gn. F34G01-C9-A-1044. 

1 1 — Fairchild Hiller Corp., Germantown, Md. 
$16,180,608. Repair and modification of 
C-119 aircraft, St. Augustine, Fla. Warner 
Robins Air Materiel Aren, (AFLG), Robins 
AFB, Gn. F09G08-G8-C-1G83. 

17 — Radio Corporation of America, Moorcstown, 
N.J. $4,340,000. Operation and mainte- 
nance of radar tracking facilities. Moorea- 
town. N.J., Lexington, Mass., Kwajaleln, 
Marshall Islands, Honolulu, Hawaii, and 
San Francisco, Calif. Electronic Systems 
Division, (AFSC), L. G. Hanscom Field, 
Mass, F18G28-G0-O-018C. 

— C, W. Matthews Contracting, Co., Inc., 
Marietta, Ga. $1,730,074. Repair and re- 
place aircraft parking apron, Charleston 
AFB, S.C, 487th MfJitary Air Wing, 
Charleston AFB, S.C, F88010-60-0-0198. 

— Boeing Co., Renton, Wash. $1,034,808. 
Modidcation kits for C-186 aircraft. Ok- 
lahoma City Air Materiel Area, (AFLG), 
Tinker APB, Okla. F04006-68-A-0149. 

18 — McDonnell Douglas Corp., St. Louis, Mo. 
$2,322,600. Modification kits for F-4D 
aircraft, Robertson, Mo. Ogden Air Ma- 
teriel Area, (AFLG), Hill AFB, Utah. 
P34 601-6 0-A-224B. 

10 — Northrop Corp., Pnlos Verdes Peninsula, 
Calif. $1,108,864. Modification kits for the 
Minuteman weapon system. Ogden Air 
Materiel Area, (AFLO), Hill AFB, Utah. 
P42600-60-C-1G79, 

— Chicogo Aerial Industries, Inc., Barring- 
ton, 111. $2,888,801, Procurement of aerial 
photographic equipment, Aeronautical Sys- 
tems Division, (APSO), Wrlght-Patterson 
AFB, Ohio. F88667-00-C-1086. 

— Sylvanla Electric Products, Inc., Needham 
Heights, Mass. $1,268,610. Depot mainte- 
nance for the tactical satellite communi- 
cation program. Electronic Systems Di- 
vision, (AFSO), L. G. Hanscom Field, 
Mass. 

— Federal Electric Corp., Faramua, N.J. 
$73,644,364. Operation and maintenance 
of the Dewline, the North Atlantic Radio 
System, and the communication and elec- 
tronic system at Thule AB, Greenland. 
Sacramento Air Materiel Area, (AFLO), 
McClellan AFB, Calif, F04606-60-0-1108, 

20 — Serv-Alr Inc, of North Carolina, Enid, 
Okla. $8,963,269* Operation and mainte- 


nance services, Vance AFB, Okla. F41603- 
69-0-3649, $2,472,926. Operation and 

maintenance services, Sheppard AFB. Tex 
F41608-69-C-3G72, San Antonio Air Ma- 
toricl Area, (AFLC), Kelly AFD, Tex. 

— Sylvanla Electronic Products, Inc., Need- 
ham Heights, Mass. $1,978,000 Digital 
data modems. Electronics Sy a terns Divi- 
sion, (APSC). L. G. Hanscom Field, Bed- 
ford, Mass, Flt)628-09~C-O278. 

— Hoppers Co„ Baltimore, Md, $1,738,953 
Noise suppressor system for F-4 aircraft 
Aeronautical Systems Division, (AFSoi 
Wright-Patterson AFB, Ohio. F8 3 65 7^ 69^ 
G— 1196, 

— American Electric, Inc., La Mirada, Calif 
$1,590,206, 600-pound bomba. Ogden Air 
Materiel Area, (AFLC), Kill AFB, Utah 
P426OO-69-C-320O. 

28 — Fetleral Electric Corp., ParamuH, N J. 
$30,766,064. Operation, maintenance and 
logistic support of the White Alice com- 
munications system. Alaska, Sacramento 
Air Materiel Area. (AFLC), McCIcIIb.c. 
AFB. Calif F04006-G9-C-0894. 

•—Federal Electric Corp., ParaTnus, N.J. 
$49,400,617. Services and irmterlslg for 
the operation, maintenance and loglatlcs 
support of the Ballistic Missile Early 
Warning System (BMEWS), Thuh AB, 
Green iand, Clear, Alaska, and Paramuj. 
Saciamento Air Materiel Aren, (AFLO), 
McClellan AFB, Calif. FO4Q06-69-C-0B56. 

— RCA Service Co„ Camden, N.J. $7,800.0()0, 
Operation, maintenance and logistics sup- 
poit of the BMEWS. Thule, Greenland, 
Clear, Alaska, and Camden. Sacramento 
Air Materiel Area, (AFLG), McCJellan 
AFB, Calif. F04C06-C0-O-126C. 

— RCA Service Co., Camden, N.J. $8,207,196. 
Operation, maintenance and logistics sup- 
port of the White Alice commujilcstions 
system. Anchorage, Alaskn. Snernmento 
Air Mateiiel Area, (AFLC), McClellan 
AFB, Calif, F04606-60-C-12B7. 

— General Electric Co., Cincinnati, Ohio. 
$71,668,200. Production of J-70-GB-17 
engines and spare parts for ground equip- 
ment for RF-4E aircraft. Evcndale. Ohio, 
Aeronautical Systems Division, (AFSC), 
Wright-Patteison AFB, Ohio. F8J6B7-'6^ 
C-1232. 

24 — Ilayca International Corp., Birmlaghani, 
Ala, $1,306,038, Management services and 
world- wide distribution of Air Force pub* 
llcations. Middle River, Md. Procurement 
Division, 2760th Air Base Wing, ^Wlght- 
Pntterson APB, Ohio. F33601--67-C-0863. 

— Lockheed Aircraft Corp., Ontario, Calif. 
$14,706,000. Maintenance services for TP- 
104G aircraft, Luke AFB, Arlz. Sacra- 
mento Air Materiel Area, (AFLC), Mc- 
Clellan APB, Calif. F04 006 -70-0-0003. 

26 — Industrial Acoustics Co*, Bronx, N.Y. $1,- 
818,244. F-111 noise suppression syatemJ. 
Aeronautical Systems Division, (AFSC), 
Wright-Patterson AFB, Ohio. F33G57-69- 
C-1032. 

— Lockheed Aircraft Corp.« Marietta, Ga. 
$5,091,065. Enginceringj design, fabrica- 
tion and installation of modified wings on 
C-180B/B aircraft. Warner Robins Air 
Materiel Area, (AFLC), Robins APB, Ga. 
F09608-G8-C-2630-P005. 

— Litton Systems, Inc., Woodland Bills, 
Calif. $1,400,000. Rcpolr of gyroscopes 
for F-4 aircraft. Oklahoma Air Materiel 
Aren, (AFLO), Tinker AFB, Okla. F046fl6- 
68-A-0147. 


26 — McDonnell Douglas Corp., Tulsa, Okla. 
$15,800,000. Modification, and Inspection 
and repair ns necessary (IRAN) of B-6J? 
aircraft for FY 1070. Oklahoma City Air 
Materiel Aron, (AFLO), Tinker AFB, Okla. 
F34601-60-C-4308, 

27 — Radio Corp. of America, Moorcstown, N.J, 
$1,887,840. Operation and maintenance of 
the Moorcstown radar trncker/aensor fs- 
cUity. Sacramento Air Materiel Ares. 
(APLC), McClellan APB, Calif. Fa86R7- 
69-C-1124. 

— Elder-Ollfleld, Inc,, Houston, Tex, $7,92S.. 
158. Production of 380 modular prefatrl* 
cated two-story housing units, Vlckaburj, 
Miss. Air Forces Supply and Services. 
Wnshington, D.O. F41821-69-C-0089. 

— Motorola, Inc„ Scottsdale, ArIz. $16,9 W/ 
021. FMU-66/B and FMU-B6A/B fu«a. 
Armament Development nnd Test Center, 
Eglin AFB, Fla. F88067-G9-0237. 

— Bendix Corp., Towson, Md, $2,446,136> 
Modification and improvement of the AN/ 
FPS-86 space track radar, Rome Air De- 
velopment Center, (AFSC), GrIfflss APB, 
N.Y. AP30(602)-2763. 

— Litton Systems, Inc., Woodland HillSi 
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CbII/, $4,677,047, Production of com> 
poncnt parts and ncrospaco ground (Kiulp- 
ment for airborne nAvigationnl aids. 
Aeronautical Syatema Division. (APSC), 
Wrlght-Pfltterson APB, Ohio. F33G67-60- 
C-1124. 

30 — American Coleman Co*. Littleton, Colo, 
$1,647,400, Production of nircraft towing 
tractors (MB-4), Wnrner-Roblns Air Ma- 
teriel Area. (APLC), Robins APB. Ga 
F09G03-69-4874. 

— Textron. Inc., Belmont, Cnllf $2,221,810. 
Spare parts In support of AN/APS-109 
rndar homing and warning system for F- 
111 slrcraft. Warner Robins Ah Materiel 
Area, (APLC), Robins APB, Ga. F09G03- 
60-A-0160. 

— White Glove Building Maintenance, Inc., 
Lofl Angelos, Calif, $1,102,824. Custodial 
services from July 1, 1060, to Juno 80, 
1970, at Los Angeles APS, Space and 
Missile Systems Organization (AFSC), Los 
Angeles, Calif. P0469a-20-C-0044, 

— Industrial Security SystemB, Inc., Sher- 
man Oaks, Calif, $1,024,710. Security 
guards and related services at Los An- 
geles APS. Space and Missile Systems Or- 
ganization (AFSC), Los Angeles, Calif. 
F04fl03- 69-0-0049. 

— Calavar Corp., Santa Fe Springs, Gallf, 
$8,278,462. Truck-mounted servicing plat- 
forms for C-6A aircraft Aeronautical Sya- 
tcfwa Division (AFSO), Wright-Patterson 
AFB, Ohio. r33fl67-Q0-G-18Cl 

— Fairchild Hiller Corp., Farmingdalo, N.Y. 
$1,663,806. Modification and teat flight of 
F-lOB nircraft weapons delivery system. 
Sacramento Air Materiel Area (APLC), 
McClellan AFB, Calif F04600-C8-C-*IOBB 

— KolUmati Instrument Corp., Elmhurst, 
N,Y. $1,046,679. Production of pressure- 
temperature test sets, TTU 206D/E, San 
Antonio Air Materiel Area (APLC), Kelly 
AFB, Tex. P41608-00-D~0020. 

—Wes ting house Electric Corp,, Baltimore, 
Md. $1,707,508, Modification of n-67G 
aircraft, revised aerospace ground equlp- 
jueni and data rcQuircmcnts Aeroimutlcnl 
Syatema Division (AFSC), Wright- Pnttor- 
8on AFB, Ohio. F83G57 -(j8-C-1060-P041. 

—General Dynamics Corp., Fort Worth, Tex, 
$1,300,000, Update and expcnslon of Air 
Force electronic warfare evahialian simu- 
lator . Aeronautical Systems Division 
(AFSC), Wright-Patterson APB, Ohio, 
F33615-60-C-1706. 

—Ryan Aeronautical Co„ San Diego, Calif, 
$1,078,009. Maintenance and operation of 
the Drone Control Facility at Tyndall 
APB, Fin,, for PY 1070, Aerospace Dofenso 
Command, Ent AFB, Colo. F08637-fl0-C- 
0243. 

— MaMachusetts Institute of Technology, 
Cambridge, Mass. $6,631,004. General re- 
search and space communications of In- 
terest to Army, Navy, Air Force, and 
Advanced Research Projects Agency, Lex- 
ington, Maas, Electronic Syslcins Division 
(AFSO), L, G, Ilanscom Field, Mass. 
AP10(62fi)5167. 

'-Censolidatc<l Systems, Inc., Studio City, 
Calif. $2,668,660. Base support services, 
including procurement support, property 
control, and transportation at Los Angeles 
APS. Space and Missile Systema Organi- 
zation (AFSC), Lob Angeles. Cnllf, 
F04693-a9-G-0065, 

— Martln-Morletta Corp., Denver, Colo. $38,- 
170,820 (contract modification). Design, 
development, fabrication and delivery of 
Titan JII-D apace booster and nssoclutcd 
aerospace ground enulpmont. Space and 
Missile Systems Organization (AFSC), Los 
Angeles, Cnllf. O4C06-O7-C-OO41, 

—The following five contracts have been 
awarded by the Military Airlift Command. 
Scott AFB, III. s 

Alrllit International, Inc., Miami, Fla, 
$4,106,160, Domestic cargo air transpor- 
tation services In support of APLC 
LOGAIR System. P11626-CO-C-0038, 
Reeve Aleutian Airways, Inc,, Anchor- 
age, Alaska, $1,188,217. Air transporta- 
tion services for movement of personnel 
and cargo between Elmondorf AFB and 
within Alaska. FI 1620'- 

OD-D-OOOB. 


Ypsllanti, Mich. 
$19,600,604, Domestic cargo nir trans- 
^rtaiten in support of AFLC LOGAIR 
System. ruC26-G9-C-0039. 

Overseas National Airways, Inc., Ja- 
maica, N.Y, $6,066,354. Domestic air 
support of APLC 
LOGAIR Cystom. Fn63C-00-G-0040. 
Overseas National Airways, lnc„ Ja- 


maica, N.Y. $10,940,979. Domoatlc 
cargo air transportation services in sup- 
port of Navy QUICKTHANS System 
P11626-68-C-0041. 

OFF SHORE PROCUREMENT 

26 — Canadian Commercial Corp., Ollawn, On- 
tario, Canada $6,491,114. Nonpcrsoiia] 
services, data nnd loglaties support for 
PY 1970''72 operation anil mniiitcnanco of 
the USAF-Cniindian Northeast Wideband 
System, ond operation and maintenance of 
base support functioiiB at four air stations 
in Canada. Saernmento Air Materiel 
Area, (APLC), McCIcllnn AFB, Calif. 
F04600-CO-C-08fi6. 

— Canadian Commercial Corp., Ottawa, On- 
tario, Canada $1,404,498. Mobile auto- 
matic test acts for nvlonica support equip- 
ment Uexdnle, Ontario, Cminda. Naval 
Air SysiemB Command, Washington, D.C. 
N00010-69-C-0615. 

27 — Canadian Commercial Corp., Ottawa, On- 
tario, Canada, $3,896,484. Production of 
telegraph -telephone terminal sets and re- 
lated items of equipment, Ilndio Engineer- 
ing ProductB, Cnmpbellton, New Oninu- 
wick, Cniindu. Marine Corps Headquarters, 
Washington, D.C. 

Asbestos Fibers Studied 
for Aircraft Structures 

Asbestos liDers may be used to rein- 
force epoxy resin matrixes used in 
aerospace structures, if an Air Force 
Materials Laboratory study proves 
correct. The laboratory is presently 
evaluating the use of asbestos fiber 
reinforced plastics in the construction 
of air-to-ground missiles. In preli- 
minary tests, the asbestos fibers cut 
coats of composites considerably. 
Other composite reinforcement mate- 
rials cost from $Y.60 to $300 per 
pound, while asbestos is only $1. And 
when used as a replacement for alu- 
minum in a missile case, asbestos re- 
duced the cost from $B00 to $150. 

The main reasons for considering 
asbestos fibers were low cost, availa- 
bility, heat and corrosion resistance, 
and high strength. As used in compos- 
ites, asbestos fibers are 2B percent 
lighter than aluminum, and less de- 
tee table by radar than metal struc- 
tures. 

Major problems still unsolved, how- 
ever, are finding a chemical treatment 
that will give better adhesion to the 
fiber surface, and compiling adequate 
design data and processing informa- 
tion. 

Preliminary teats, conducted on 
epoxy resin and unidirectional short 
fiber crocidolite asbestos fibers, have 
shown that the asbestos fibers give 
flexural and compi’essive Birengths 
wild specific flexural and compi'cssivc 
modulus values approximately 16 per- 
cent above those of equivalent glass 
fiber composites. 

Engineers believe that this prelimi- 
nary data indicates that asbestos* 
high inherent strength and stifTnees 
can be translated into low-cost, high- 
performance composites for use in 
sandwich skins for aircraft, in the 


same manner that boron, glass and 
graphite filaments are now used. 

Project engineer on the work now 
being conducted at the Air Force 
Materials Laboratory, Wright-Pat- 
teraon AFB, Ohio, is T. J. Reinhart of 
the Materials Support Division. 

FY 1970 Industrial 
Security Management 
Course Dates Set 

The Defense Department has sched- 
uled the following sessions of the In- 
dustrial Security Management Course 
during FY 1970, to be held at Fort 
Holabird, Md.: Sept. 22-26; Dec. 1-6; 
Feb. 2-0, 1070; March lC-20, 1970; 
and May 4-8, 1970. Contractors inter*- 
osted in attending any one of these 
sessions should contact their cogni- 
zant security office. 

Field extensions for the security 
management course will also be of- 
fered, at the following places and 
dates, hosted by their respective De- 
fense Contract Administration Serv- 
ices Region (DCASR) : 

Orlando, Pla., Oct. 6-10. Atlanta 
DCASR, 3100 Maple Dr., NE, At- 
lanta, Ga. 80306. Phone (404) 
261-7310, Ext. 206, 207. 

Boston, Mass., Oct. 13-17. Boston 
DCASR, 6C6 Summer St., Boston, 
Mass. 02210, Phone (017) 542-6000, 
Ext. 804, 806. 

Cincinnati, Ohio, June 16*19, 1970. 
Cleveland DCASR, Federal Office 
Building, 1240 E, 9th St., Cleve- 
land, Ohio 44199. Phone (210) 
622-6334. 

Los Angeles, June 22-26, 1970. Loa 
Angolea DCASR, 11099 S. LaCi- 
cnega Blvd., Los Angeles, Calif, 
00046, Phono (213) 643-1084. 
Reservations for the extension 
courses should be placed with the host 
DCASR. 
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Aircraft Vibration 

Target of 

Air Force Study 


Army Sets Up Task Force 
for Night Vision Devices 


The Air Force Materials Lab- 
oratory, Wright-Patterson AFB, 
Ohio, has developed new uses 
for "damping,” or vibration re- 
ducing, materials to increase the 
life of aircraft components. 

The Plight Dynamics Labora- 
toiy, also at Wright-Patterson, 
brought the problem to the at- 
tention of the Materials Labora- 
tory Strength and Dynamics 
Branch. A fix was defined when 
P-100 antennas began failing 
after a few missions. From this, 
a nitrile rubber split-ring damp- 
er was developed and fabricated 
that attached to the electrical 
connector at the center of the 
antenna. 

This viscoelastic damper, 
tuned to frequency of the struc- 
ture at the attachment point, 
dissipated the energy, instead of 
transmitting it to the antenna. 
The result was a 12-fold in- 
crease in antenna life. 

The Materials Laboratory is 
continuing work on vibration 
materials in an effort to elim- 
inate vibration problems in all 
kinds of aircraft and space- 
craft, and to advance the state of 
the art. 


“Task Force Riposte,” charged with the responsibility of plan 
ning and monitoring the integration of all surveillance, nighi 
vision and target acquisition devices into the Army, has beer 
created by the Army Combat Developments Command (CDC) 
Port Belvoir, Va. 

For the first generation of night vision devices now enterini 
service, Riposte will validate the requirements for such equipment 
write doctrine for its use, and place the devices within the Army'j 
Tables of Organization and Equipment. Riposte will also evaluatt 
field and troop tests of the devices. 

The long-range mission of Riposte will be to develop require- 
ments for second-generation equipment for the Army through 1986 
The goal is a family of devices enabling field troops to see in dark- 
ness, detect the enemy, and direct fire on target. 

Contemporary and future night detection devices are of three 
vai'ieties: radar, night vision devices, and sensors. Radar and infra- 
red night vision devices are limited, however, by their emissions 
which can be monitored by the enemy. Starlight scopes, electro- 
optical instruments which amplify existing light, and sensors are 
passive, virtually undetectable, and seem promising as both offen- 
sive and defensive night detection devices. 

Sensors, relatively new in development, can be made to deteci 
human, ferrous metal, or mechanical emanations. Conceivably, thej 
could be made to detect the passage of anything from people tc 
motorcycles to trucks, indicating the amount of ferrous metah 
present, and the numbers passing any given point. 

This information, according to CDC, could then be relayed t( 
remote collection centers, where computers would compile anc 
evaluate the data. Artillery, air strikes, or field operations couk 
then be directed to counter enemy movements or concentrations. 

These second generation night detection devices will be designet 
for use by the individual rifleman, the unit and tank commander 
backing him, and the airmobile commander overhead. 
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Ucscmbling a gigantic blossom, 
the Shillelagh missile is caught 
at the moment of iiting from iU 
Sheridan launch vehicle in the 
photo on the cover. Testing aiu! 
evaluating nc>v armored veil Idea 
is just one facet of the mts^loni 
of the Army Test and Evalua- 
tioii Command, whose story h 
featured in this issue. 





O f nil the soldierly skills, probably 
the least static today is the age-old 
art of logistics. 

If it is to succeed at all, the essen- 
tial military business of “moving, 
supplying and quartering troops” 
^ must be conducted in an atmosphere 
ot bold enterprlsG. It tolerates no pla- 
teau of achievement but demands con- 
tinuoiiB exploitation of each successful 
assault 071 the frontiers of knowledge, 
The alternative — tacit acceptance of 
the fifrtfaa <iiiQ — offers only dismal 
proapects for American arms, 

In an age which is, literally, reach- 
ing for the stars, the military necessity 
for keeping up with the headlong pace 
of in Oder nt technology, management 
and industrial development is clearly 
demonstrable. It is reflected in the 
19G2 reorganization of the Army. 

Among other tilings, the i^eoi'ga- 
nizalion called for a major overhaul 
of the existing logistics and materiel 
structure, plus a realignment of 
basic responsibilities along functional 
lines. It also demanded more effec- 
tive management of research, devel- 
opment and logistics resources and, 
especially, the accelerated delivery of 
new weaponry and equipment. 

Since 1062, the three major Army 
field commands have shared in a for- 
ward-looking system for the develop- 
ment, procurement and support of 
Army materiel and equipment. Their 


individual tasks are unique but so 
closely related that it is sometimes 
hard to tell whei'e the responsibilities 
of one leave off and those of the 
others begin, 

• The Combat Developments Com- 
mand (CDC), for Instance, is charged 
with establishing requirements. It 
provides the detailed blueprints which 
determine how the Army will fight, 
how it will be oi'ganlzed, and how it 
will be equipped in all future time 
frames and environments, 

• The Continental Army Command 
(CONARC) is responsible for the 
timely delivery of trained fighting 
units, organized and equipped to meet 
the requirements spoiled out by CDC. 

• At the same time, the Army Ma- 
teriel Command (AMC) is expected to 
develop, produce, supply and maintain 
the panoply of weapons, equipment 
and other gear that will bo required 
by the combat foi^cea, With a few ex- 
ceptions, management of wholesale 
materiel activities is largely the pro- 
vince of AMC, currently and aptly de- 
scribed ns the Arsenal for the Brave, 

From the beginning, AMC has not 
hesitated to apply brave new concepts 
to its massive logistics mission, Not 
the least of those wei’e sweeping 
changes in the materiel development 
process itself and the establishment of 
an independent materiel testing: or- 
ganization — the U.S. Army Test and 


Evaluation Command (TECOM) at 
Aberdeen Proving Ground, Md. 

The materiel development process 
is, largely, an in-house -initiated un- 
dertaking. While some items on the 
Army shopping list can bo obtained 
directly from commercial sources, e*g, 
non-tactical automotive vehicles and 
aix*craft, most of them are the end- 
product of deliberate research, devel- 
opment, test and evaluation programs 
initiated by the Army team. 

Where the development process 
starts depends, in a sense, on the 
nicety of an individuaPs semantics 
and his appreciation of technical ver- 
biage, The evolutionary path of most 
Army hardware, however, is marked 
plainly and, by and large, the formal 
metes and hounds are easy to identify. 

Pi'om concept to disposal, the typ- 
ical life cycle of Army materiel covers 
a span of about SO years, by defini- 
tion, a full human generation. Six dis- 
tinct phases are evident in this pat- 
tern, Concept and deiinition stages, 
varying widely in duration and depth, 
are succeeded, normally, by a 4-year 
development cycle, an 8 -year produc- 
tion phase, and a 10-year service life. 
Understandably, all projects do not 
conform to these ideals: the M1911 
automatic pistol, for example, still 
tops the list of standard side arms. 

The development phase, with which 
TECOM is concerned, generally opens 
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with the establishment of require- 
ments and ends with type classifica- 
tion actions to categ^oris^e an item or 
system according* to its suitability for 
service use. Requirements docunionts, 
produced by CDC, include qualitative 
materiel development objectives 
(QMDOs), qualitative materiel re- 
quirements (QMRs), and small devel- 
opment requirements (SDRs). 

'Fhe QMR is a stalcnient, approved 
by the Department of the Army, of a 
military need for a specific item, 
system, or assemblage, the develop- 
ment of which is believed feasible. 
■ A QMR describes the desired capabili- 
ties of the proposed item, its technical 
and military churaeteri sties, and the 
oporalional and oi'ganizational envi- 
ronment in which it is to bo used. 
Similarly, SDRs are issued to cover 
items that can bo developed at rela- 
tively low cost in short periods of 
time, The QMDO usually precodes the 
QMR in point of time, and is asso- 
ciated with proposed requirements in 
which it appears that further re- 
search and study are necessary to de- 
ten nine feasibility. 

With an approved QMR or SDR in 
hand, AMO is ready to begin the task 
of translating roquiremcnis into hard- 
ware or, more likely, into technical 
information and data suitable for use 
on the production line, 

TECOM 

Mission and Organization 

The Tost and Evaluation Command, 
a subordinate element of AMC and n 
burgeoning newcomer to Army logis- 
tics, serves ns the Army’s principal 
materiel testing organization, It pro- 
vides the Army with independent, un- 
biased appraisals of its materiel. It 
also provides testing support beyond 
the in-lioiiac cnpabilitiGs of developing 
and producing commands and contrac- 
tors. Prom ita teal report, TECOM’s 
oiily product, Iho Army can determine 
if an item conforms to apcciftcaiions, 
if it is capalilo of doing the things it 
was built to do, and if it is, in fact, 
suitable for field use. 

The physical ifiant maintained by 
TECOM includes tho facilities of IB 
proving grounds, service test boards, 
environmental test ecnlei's and a 
general equipment test activity. 
Some of the Army’s largest reser- 
vations are among the commandos test 


sites in the continental United 
States, Alaska and Panama. 

With a military and civilian work 
force of about 20,000, TECOM is pre- 
pared to test Army materiel of almost 
every description under closely con- 
trolled laboratory conditions, in the 
field, and in the most extreme natural 
environments. While the hulk of its 
work is conducted in temperate re- 
gions, test operations go on contin- 
uously in the arid western deserts, in 
the humid jungles and rain forests of 
the tropics, in howling arctic bliz- 
zards. 

Management of this far-flung test 
complex by TECOM is accomplished 
by a modest size headquarters group, 
located at Aberdeen Proving Ground, 
Md. The headquarters is a conven- 
tional directorate -type organization 
with special provisions for accom- 
plishing its complicated test and 
evaluation mission. Some of its unu- 
sual features include: 

• A coordinating staff, consisting of 
eight commodity-oriented materiel test- 
ing directorates, under the deputy 
chief of slafT, 

• A Plans and Operations Direc- 
torate responsible for regulating test 
and evaluation activities of the com- 
mand; scheduling test projects; con- 
trolling installation workloads; super- 
vising the command-wide instrumen- 
tation program and instrumentation 
research and development; review and 
analysis of test reports; and exer- 
cising slaflr responsibility for test 
policy, procedures and regulations, 

• A highly sophisticated Manage- 
ment Science and Data Systems Office 
concerned with developing manage- 
ment techniques and information sys- 
tems. 

• Systems test managers respon- 
sible for directing major test pro- 
grams which require special command 
attention, 


Testing Philosophy 

Operations of the command today 
are geared to a mature testing philos- 
ophy which, of necessity, leans 
heavily on standardization and cen- 
tralized authority. With about 4,000 
heterogeneous tests or testing tasks 
continuously on the books, keeping 
track of day-to-day activities is a for- 
midable task. Computer applications 
provide the basic data for making in- 


telligent management decisions 
quickly and accurately. The establish- 
ment of uniform procedures has paid 
the highest dividends in terms of 
management and control — and has 
contributed immeasurably to a com- 
monality of understanding between 
developer, producer and tester alilie. 

The Army's repertoire of official 
tests — currently, about a score in 
number — is associated with all phases 
in the life cycle of Army materiel. 
Within TECOM they fall into two 
broad categories. 

In one group are the engineering 
and service tests performed as part ol 
its basic mission. In these instances^ 
test plans, test reports and other de- 
tails are the primary responsibility oi 
TECOM. Test results, produced by in 
dependent test and evaluation, are 
furnished to AMC for use in making 
decisions respecting type classifiea 
tion. Included in this category are ini- 
tial production tests which are, essen 
tially, re- tests run to determine thai 
deficiencies detected during service 
testing have been corrected, tliat mod 
ifications resulting in the change fron 
research and development to pro due 
tion are acceptable, and to provide i 
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baisifl for determining the suitability 
of teat items for final type classifica- 
tion. 

In the second ^’oup of tests staged 
by TECOM are those performed as a 
service for commodity commands, pro- 
ject managers, Army contractors and 
manufacturers, the other Services, 
and other authorized agencies, Exam- 
ples are feasibility, engineer design, 
and military potential teats connected 
with research and development, initial 
production and confirmatory type 
testa conducted during the production 
phase, and product improvement and 
surveillance tests in the operational 
phase. Under these circumstances, the 
^^customer” prescribes test plans and 
objectives, establishes procedures for 
processing and distributing reports, 
and foots the bill. More than half of 
the TECOM workload is concerned 
with this type of testing, 

Ecirly Planning and Programming 

Test planning and programming is 
started as early a a possible in the de- 
velopment process to ensure maximum 
efficient use of all available informa- 
tion. The first step taken is the prep- 
aration of a Coordinated Test Pro- 
gram (CTP), This plan is a responsi- 
bility of the developer with input 
from TECOM, 

Basically, the CTp functions as a 
schedule for development and testing 
purposes. It specifies whether an inte- 
grated, concurrent, or sequential test 
program will be followed, and estab- 
lishes teat objectives and outlines test 
schedules. It also establishes the 
number of prototypes required, the 
environmental testing deemed neces- 
sary, plus the funds and test support 
that will be required^ 

OTP annexes provide additional 
guidance to assist teat planners, All 
background on the project Is Included 
in the OTP, together with a compre- 
hensive description of the materiel 
and available photographs and draw- 
ings, Special support requirements 
outline anticipated need for unusual 
test facilities, instnimentatlon, spe- 
cialized test equipment, manpower, 
transport, and contractor assistance. 
Not uncommonly, such requirements 
touch off significant construction and 
training programs, as well as exten- 
sive research and development In the 
fields of Instrumentation and method- 
ology. 

TECOM Installations and activities 


usually commence planning when teat 
directives are issued by the headquar- 
ters. These directives are the signal 
for preparation of test plans by each 
TECOM agency concerned. When ap- 
proved by the cognizant materiel teat 
directorate of TECOM headquarters 
(for service tests by the Combat De- 
velopments Command), the test plan 
provides detailed guidance for con- 
ducting the prescribed test. 

Engineering tests are conducted at 
four proving grounds; by the General 
Equipment Test Activity at Fort Lee, 
Va,; and by White Sands Missile 
Range, the national range operated by 
TECOM near Las Cruces, N,M, 

The objective of the engineering 
test is to determine the technical per- 
formance and safety characteristics 
of an item or system and its asso- 
ciated tools and test equipment, as de- 
crlbed in the pertinent QMR. It is 
characterized by controlled conditions 
and the elimination of human eiTors 
in judgment, so far as possible. En- 
gineering tests are performed through 
the use of environmental chambers, 
physical measurement techniques, sta- 
tistical methodology, personnel 
trained in engineering and scientific 
fields, and controlled laboratory, shop 
and field trials, Data is provided by 
these tests for use in development and 
for determinations regarding the 
technical and maintenance suitability 
of materiel for service test. 

Items slated for engineering tests 
usually are assigned to TECOM test 
activities at: 

• Aberdeen Proving Ground — Ar- 
tillery, ammunition, infantry and air- 
craft weapons, wheeled and tracked 
vehicles, armor, and electronic control 
and guidance systems. 

• White Sands Missile Range— 
Missiles, rockets, and similar devices, 

• Electronic Proving Ground — E- 
lectronic equipment and systems, com- 
munications items, surveillance in- 
struments, and devices to disrupt 
enemy communications, 

• Deseret Test Center — Chemical, 
biological and radiological munitions; 
and agents and defense systems for 
evaluation at Dugway Proving 
Ground. 

• Jefferson Proving Ground — Am- 
munition, fuzes, and mines. 

• General Equipment Test Activity 
— Quartermaster and general purpose 
equipment not within the purview of 
other test activities. 

• Yuma Proving Ground— Aerial 


delivery equipment. 

Service tests, the primary responsi- 
bility of TECOM^s service test boards, 
result in what are, essentially, user 
reports. They are aimed at deter- 
mining to what degree the test item 
and its maintenance package meet the 
requirements of the QMR. 

Using soldiers representative of 
those expected to operate and main- 
tain the equipment in the field, the 
service test is and has been conducted 
with a minimum of instrumentation 
under simulated or actual field condi- 
tions. It is characterized by quail ta 
tive observations and judgments of 
military personnel who have a back- 
ground of experience with the type of 
materiel under test. 

Service test boards are assigned 
missions for testing materiel in th( 
following categories; 

• Airborne, Electronics and Special 
Warfare Board — Airborne equipment 
including aircraft, designed to faclli 
tate air drop or air transport of 
troops, supplies and equipment; com- 
munications equipment, employed al 
the division level or below; combai 
surveillance and special warfan 
equipment. 

• Air Defense Board — Air defenst 
weapons, air defense electronics 
equipment and devices, target devices 
atomic demolition munitions. 

• Armor and Engineer Board- 
Armor and engineer items, autorao 
tive systems and materiel, excluding 
certain engineer, quartermaster anc 
transportation items. 

• Aviation Test Board — Aircrafi 
items, systems and related equipment 

• Infantry Board — Weapons am 
other items used by infantry units foi 
target acquisition, ground surveil 
lance, fire control and ground mo 
bility; field-type clothing, equlpmeni 
and rations for small units and indl 
viduals;’ anti-personnel mines; chem 
ical and biological warfare equipmen 
for small units and individunU 
clothing and equipment for parachu 
tists. 

• Field Artillery Board — Field ai 
tillery, guided missiles and relate 
materiel. 

Since most military equipmen 
today is designed for world-wide U3< 
the total test package usually include 
provisions for subjecting materiel t 
the extreme natural environments i 
which they are expected to operab 
Three environmental test centers ai 
maintained by TECOM to meet the* 
purposes. 
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Desert environmental tests are con* miles inland. 


ducted at Yuma Proving* Ground in 
Arizona, Here, approximately a mil- 
lion acres of arid wasteland are avail- 
able for wringing out Army equip- 
ment in the dry, dusty terrain of the 
American Southwest About 40 i^ev- 
cent of !the area is hilly or moun- 
tainous; the remainder is generally 
fiat desert pavement, sand plains, 
washes and bottomland, all deadly ad- 
versaries of man and his machines. 
The proving ground mission includes 
tests of air delivery equipment and 
air delivery tests. 

In sharp contrast are TECOM^a op- 
erations in the humid tropical environ- 
ment of Panama where the Tropic 
Test Center is headquartered at Port 
Clayton in the Canal Zone. Combined 
with dense tropical undergrowth, the 
mud, heat and humidity of the jungle 
test sites offer a continuing challenge 
to the soldier and the eqiiipmept he 
must operate and maintain under 
these conditions. 

TECOM^s cold-weather test mis- 
sions are assigned to the Arctic Test 
Center at Port Greoly, Alaska, Located 
less than 180 miles below the Arctic 
Circle, the center ^‘enjoys” some of the 
worst conditions the long, cold Alaskan 
winters can offer. The extreme cold of 
the tost season, combined with the chil- 
ling winds and drifting snows, makes 
for an ideal test climate. As with most 
materiel tested in environmental ex- 
tremes, much emphasis is placed on 
determining the compa lability of the 
soldier and his equipment, as well as 
surfacing shortcomings and deficien- 
cies in the materiel itself. 

While mobility is an intangible 
quality of Army materiel, it is a sub- 
ject of keen interest to the General 
Kquipment Test Activity (GETA). In 
addition to its basic responsibility for 
testing general use items, rail and 
marine equipment and non-tactical 
and commercial vehicles, the command 
routinely reports on the suitability of 
materiel for use in logisiics-ovei’-the- 
shore (LOTS) operations, its adapta- 
bility for movement and delivery by 
all modes of transportation (MOVAD), 
and its cargo loading adaptability. 

LOTS operations are concerned 
with the loading and unloading of 
ships over unimproved shore lines and 
through partially destroyed port fa- 
cilities. To he considered for use in 
operations of this type, vehicles must 
be able to move from landing craft 
and other vessels to the beach and 
then proceed to points at least two 


Amphibious vehicles are expected to 
reach the inland areas under their 
own power from points five miles off 
shore. Those classed as '^non-swhn- 
mers^* need only be capable of nego- 
tiating a fordable surf after being de- 
barked from beached landing craft. 

MOVAD trials are conducted by 
GETA to determine the transporta- 
bility of materiel in service-ready con- 
dition by rail, water, highway and 
air. Standard tests include observing 
and inspecting items and components 
under actual movement conditions. 
During these evaluations, considera- 
tion is given to such things ns the 
adequacy of lifting devices, tie-down 
provisions, hazardous and unusual 
chai'act eristics, ground clearnneos and 
angles of break, approach and depar- 
ture in relation to movements into, on 
and off various moans of transport, 

Cargo loading adaptability trials 
are conducted to determine the classes 
and mixtures of military cargo llmt 
can be loaded on or unloaded from the 
tost item. Limitations of materials 
handling equipment and similar diffi- 
culties are noted during these investi- 
gations. 

In practice, appropridie classes anti 
mixtures of military cargoes make up 
the test loads. Available materials 
handling equipment of types organic 
to port, depot and terminal organiza- 
tions, as well as research and develop- 
ment prototypes, are used for loading 
and unloading. Various loading pat- 
terns are accomplished from sliipsido, 
ground level, warehouse docks, rail 
cars and other vehicles. 

GETA also performs certain line 
haul evaluations to determine the suit- 
ability of test items for use as troop 
and logistical carriers in theaters of 
operations, 

In these evaluations, test and com- 
parison vehicles cover a minimum of 
1,000 miles, BO percent by highway, 30 
pci’cont by secondary roads, and 20 
percent over cross-country terrain. 
Half the mileage is logged with vehi- 
cles loaded to rated capacity; I he 
other half is traversed with unlotided 
vehicles, 

Records of operalting costs arc 
maintained throughout line haul eval- 
uations. These include total mileage 
and data on fuel, oil, gi’case and 
repair parts, plus maintenance re- 
quirements. Fuel consumption in pay- 
load ton-miles per gallon and cost per 
ton-mile of operation is closely ob- 
served. 


Test Evaluation DocumentaHon 

As might be surmised, documenta- 
tion of the test function is on the 
elaborate side — I'ightly so. 

Test plans prepared by TECOM 
test activities, for instance, prescribe 
in considerable detail the functional 
and environmental techniques and 
procedures to be followed. They are 
shaped to meet the standards and ob- 
jectives stated in applicable portions 
of the TECOM Materiel Test Proce- 
dures, test directives, QMRs, SDRs, 
and technical characteristics data. 

The documentary products of 
testing consist of legs than a dozen 
standard test reports serving a vain- 
cty of purposes. Of these, the Equip- 
ment Periormnneo Report and the 
Final Test Report arc typical. 

• Equipment Performance Reports 
are issued by test agencies as a rapid 
means of informing commodity com- 
mands, project managers and others 
concerned when specific failures, mal- 
fuiiclions, or deficiencies crop up in 
equipment being tested. The reports 
identify failed components, briefly de- 
scribe the conditions under which they 
failed and, sometimes, suggest rede- 
sign action. 

• Final Teat Report is the formal 
report rendered by testing agencies 
upon completion of testing. It con- 
tains the conclusions and recommen- 
dations of the test activity and de- 
scribes in detail the test purposes, 
procedures followed, and results ob- 
tained. TECOM recommendations re- 
garding the suitability of materiel for 
Army use, further development, or 
otlier action are baaed on this report. 
Generally speaking, AMO decisions on 
type classification are also shaped by 
the Final Test Report 

Testing, of course, is not an end in 
itself. Neither is it a dispensable step 
in the logistics system as wo know it 
today. Too much is at stake. 

By any standard of comparison, the 
AMG logistics mission, in which 
TECOM now plays a critical role, is a 
task of herculean proportions, From 
its arsenals, depots, shops, procure- 
ment centers and other supply 
sources, AMG supplies the combat 
forces with a measured mix of basic 
necessities — ^food, clothing, shelter — 
as well as the munitions of war, In 
addition, it must provide 7 ww for the 
needs of tomorrow's soldier by devel- 

( Continued on Pacfc US) 
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Evolution of DSA 
Procurement Quality Assurance 


T he rapid advance of technology- 
ieal progress from the decade of 
1960 through 1960, particularly in the 
missile, aerospace and nuclear propul- 
sion programs, has also advanced De- 
fense Supply Agency (DSA) quality 
assurance concepts from go*' 

inspection to a system concept of 
quality assurance. Recognizing the so- 
phistication of weaponry, DSA re- 
quires contractors to design and 
maintain a quality control program to 
assure compliance with requirements 
of the contract. 

The Procurement Quality Assrir- 
aneo Program (PQAP) is adminis- 
tered by the Defense Contract Admin- 
istration Services (DCAS) Quality 
Assurance Directorate of the Defense 
Supply Agency. 

Procurement Quality Assurance 
Program 

In this present state of metamor- 
phosis, the system concept is a pro- 
gram of interrelated elements per- 
formed by quality assurance per- 
sonnel to assure that contractual re- 
qiuremonts have, in fact, been com- 
plied with by the contractor prior to 
acceptance of the product A contrac- 
tor's quality program, to be eifective, 
must be documented and must include 
control of all work operations and 
manufacturing processes, as well as 
inspections and tests, It should be em- 
phasized that the interrelated ele- 
ments of the DCAS Procurement 
Quality Assurance Program provides 
indicators or sensors of the contrac- 
tor’s quality control program and tho 
product’s conformance to specification 
requirements. Successful results in 
tho form of good product quality can 
bo assured by elTeetive and systematic 
implementation of five elements of 
PQAP: 

• Procedures Review. Written proce- 
dures are generated by the contractor 
to document quality or inspection 
method. A review is made of these 
procedures for confonnance and to 
assure that they adequately specify 


manufacturing techniques, controls, 
and inspections. The review is con- 
ducted prior to start of production. In 
addition, during the review, a check- 
list is developed to use during produc- 
tion for continuing evaluation of 
procedures in operation, 

» Procedures Evaluation. Satisfac- 
tory procedures review leads directly 
to procedures evaluation as contoctor 
production progresses, Procedures 
evaluation, in essence, assiii‘es that 
the contractor follows his written 
procedures. Prove-out is accomplished 
as early as possible tlu'oughout the 
entire manufacturing cycle to verify 
the completeness and adequacy of the 
contractor's procedures in operation. 
An incidental benefit is assurance 
that contractor adherence to the 
procedures results in delivery of 
quality products, manufactured to 
contract requirements. Checklists, de- 
veloped during procedures review, are 
used in subsequent evaluations to 
ensure maintenance of satisfactory 
quality and process controls; thus, as- 
surance is provided that the contrac- 
tor’s manufacturing processes and in- 
spections remain in accordance with 
written procedures, thereby main- 
taining quality control. 

• Product Inspection and Test, Direct 
inspection of product characteristics, 
in-process and end item, is performed 
for product acceptance, verification of 
product quality, and adequacy of the 
contractor's quality controls, Inspec- 
tion is performed to the degree neces- 
sary to assure contractor compliance 
to related contractual requirements. 

# Contractor Decision Verification. 
Contractor decision verification is the 
direct inspection of product charac- 
teristics, not covered during product 
inspection and test but subsequent to 
contractor inspection using contrac- 
tor's inspection records, to determine 
and verify the accuracy of contractor 
quality and inspection decisions. 
Using a checklist, prepared earlier, 
designated product characteristics are 
inspected and results are compared to 
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the contractor’s inspection records o 
the same characteristics. ComparE 
bility is an indication that the coi 
tractor’s inspection is eiYective. 

• Corrective Action. Last but nc 
least is corrective action. It is an ei 
sential element of any progmm. It i 
required of the contractor when m 
breakdown in his quality prograi 
occurs to assure that product qualit 
is not compromised. In addition, it CT 
sures that the correction precludes ri 
currence. Corrective action is applie 
to any of the elements of the DCA 
Procurement Quality Assurance Pr< 
gram. 

Operating procedures are develope 
to form the basis of continuin 
quality assurance functions, Th 
procedures cover criteria for estal 
lishing the initial magnitude and fre 
quency of continuing procedures evEi 
uation, product inspection and tesb 
and contractor decision verificatioi 
Subsequent reduction or increase c 
effort in any PQAP element is base 
on past quality history, custome 
complaints, and confidence within tha 
element, plus the effects of inter r£ 
luting elements. Statistical qualit 
control is used to maintain the n 
quired control of quality. A statistics 
plan is developed for the operatin 
elements of PQAP. Statistical pla? 
ning includes randomness, selection c 
characteristics, reduction and tighl 
ening of effort, review of contracto 
records, frequency, acceptable qualit 
level, process average, etc. 

Level of PQAP Application 

In establishing the level of PQA 
application, a definite relationship ' 
recognized between the commodit 
being produced and the contn 
system. The more complex the con 
modity, the more complex the a 
signed control system and the greab 
the number and importance of cl 
ments to be evaluated. Managemei 
controls over PQAP are maintainE 
by a management information syster 
The information system provides tl 
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means for measuring PQAP effective- 
ness, 93 well as PQAP application. 

This shift in quality assurance con- 
cepts has established the need for en- 
g^ineevingf capability in the DCAS 
Quality Assurance Directorate. As 
defense procurement patterns shift to 
still more sophisticated weapon sys- 
tems, engineering qualifications in 
DCAS become critically important for 
accomplishing requirements estab- 
jshed by buying activities. Future 
progress in space and defense pro- 
grams depends on understanding and 
dicveloping new materials and produc- 
tion methods, Modern electronic 
weapon and space systems, inte- 
grated circuits and other microelec- 
tronic items, whisker metallurgy 
(composites), laser beam welding, and 
other technological developments re- 
quire high quality /reliability engi- 
neering competence to administer 
DCAS quality assurance programs. In 
many instances, normal controls over 
manufacturing processes and tech- 
niques are inadequate to assure that 
material of the required high sland- 
ai'ds of uniformity and reliability can 
he produced. Also, in a significant 
number of cases inspection require- 
ments, as outlined in various military 
specifications, may not be sufficiently 
search nig in character to as.3iire that 
the necessary degree of perfection 
can he reliably achieved. 

The level of quality and the effort 
needed to attain this pei*fection should 
be related closely to the fulfillment of 
tha need. It is increasingly evident 
that wc will find a growing need for 
optional provisions or addition to our 
specifications relating to specific con- 
tracts, which may result in establish- 
ment of more than ono level of quality 
and intensity of inspection for some 
of cur semi-finished or component 
products (Group B, C and D perform- 
ance tests may be cited as examples). 
Achievement of this concept requires 
the exercise of engineering judgment 
on the part of the specification writer, 
the requiring activity, and the con- 
tract administration service, with 
close liaison among all three. Fre- 
quently the specification widter is 
remote from actual physical contact 
with the material for which he is 
specifying standards* Kefinement of 
specifications is, therefore, almost 
lompletely dependent on the extent of 
lommunicationa to the specification 
ivrltcr from the end user who tells 
iow well the product design meets the 


service need, and from quality per- 
sonnel who judge the adequacy of the 
quality provisions in the specification. 

The increased complexity of quality 
assurance functions have also been 
given substance in changes to the 
Armed Services Procurement Regula- 
tion (ASPR). ASPR 1-406 now 
prescribes certain engineering func- 
tions as normal DCAS performance. 
The introduction of engineering skills 
recognizes the increasing complexity 
of today^s materials, equipment, and 
production processes. Engineering ex- 
pertise is now essential in estab- 
lishing and maintaining an effective 
quality assurance program for de- 
fense mission, At least six character- 
istics of today’s defense procurements 
demand a heavy reliance on engi- 
neering capability. These are; 

• Highly technical nature of many 
contracts. 

• Lack of definitive quality re- 
quirements. 

• Necessity for complex tests. 

• Dependence on simulation and 
simulation methods. 

• Compression of schedules and 
available time, 

• Sophistication of weaponry 
tending to increase performance type 
contracts. 

These characteristics reflect a sig- 
nificant advance in technology, and, 
consequently, alTect quality assurance 
methods and concepts. Noting the shift 
in defense procurement patterns, 
DCAS has increased its engineering 
capability by 100 percent from its in- 
ception In January 1966, 

In addition, the quality assurance 
management system continues to in- 
crease its reliance upon scientific 
management techniques. This is 
readily apparent in computer use, 
data feedback systems, communica- 
tion networks, work measurement 
programs, and general use of engi- 
neering and operations research tech- 
niques. In order for the quality assur- 
ance program to keep abreast of these 
developments, the necessary profes- 
sional skills with respect to both 
hardware and management systems 
are essential and must be present in 
the quality assurance organization. 
The introducton of engineering and 
special technical skills does not imply 
a change in the quality assurance 
mission or policy, but rather it should 
be noted that the function has grown 
quite complex and these skills are pro- 
vided to increase the effectiveness and 


scope of operation of quality assur- 
ance. 

The yeaterday and today era of de- 
fense procurement quality assurance 
has shown the increased qualifications 
required by DCAS to accomplish this 
function, What can we expect in the 
future? What are the trends in com- 
modities and technology? Which 
trends affect work force require- 
ments? What will be the work force 
skills? 

Tomorrow — ^Automation and 
New Teclmologies 

Major advancements have been 
made in automation and development 
of new materials, processes, and 
testing techniques. The commodities 
of the future will be built automati- 
cally under extremely controlled con- 
ditions. New, more sophisticated nu- 
merically controlled machines will be 
developed for many of the commodi- 
ties now requiring craft skills. This 
trend will continue as labor costs in- 
creasG. 

Computers will link the design 
phase directly with the production 
process. Today’s concept of design/ 
drawing /release/ manufacturing cycles 
will no longer exist. With the 
tremendous growth predicted in tech- 
nology, the engineer’s role in control- 
ling quality will be critically impor- 
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tant. Less often will industry or the 
Government be able to place men in 
production lines to catch specification 
errors while the product is being man- 
ufactured. "We must apply engi- 
neering talent before automated equip- 
ment is put into operation. End of 
line or complete item inspection will 
be impossible or too late. The item 
will be encapsulated, as in integrated 
circuits, or too far in production proc- 
ess for economical rework as in 
electron beam welding at 100 inches 
per minute fusion rate for 1^-inch 
thick stainless steel plates. 

Quality and design engineers will 
program the design into the computer 
with instructions for numerically con- 
trolled machinery. The computer will 
direct the operation of manufacturing 
processes, such as drilling, niilling, 
boring, tuiming, assembly of ‘micromi- 
niature components, or blending and 
compo\mding in the petroleum and 
chemical industry, etc. Quality assur- 
ance in the machine tool environment 
is normally performed by certifying 
with machine calibration during pro- 
duction at frequent intervals with a 
certified standard tape. 

Figure 1 indicates the expected 
giwth in the numerical control (K/ 
C) machine tool area in industry, 
The statistics apply to the metal- 
working industry which utilizes nu- 
merically controlled lathes, boring 
machines, milling mnchmes and other 
machines. 

Many innovations in the numerical 
control field will provide for one 
system to, operate as many as 266 in- 
dividual machine tools (which may be 
of widely differing types) from the 
output of a single computer, Test 
equipment in this environment would 
be automatic and controlled by the 
computer. Equipment will be accepted 
by a review of computer controlled 
and printed test data. 

The petroleum industry has been a 
pioneer in this field. The petroleum 
in-line blending system calls for 
blending six base stock components 
(platformate, alkylate, catalytic 
cracking, pentane, butane and com- 
bined raffinate and light), Also, the 
addition of anti -knock compound, two 
dyes, and two additives can be con- 
trolled to produce all of the gasoline 
production. Similar types of blending 
operation will be used for JP^4 and 
JP“5 jet fuels. Line analyzers with 
specially designed sensors analyze, 
print, and automatically control 


vapor pressure, octane number, API 
gravity, contamination, water con- 
tent, and the like, 

A pmject, sponsored by DC AS and 
selected oil refineries and pipeline car- 
id ers, is well underway to assure es- 
tablishment of the proper quality as- 
surance sampling techniques, accepta- 
bility standards, calibration, and con- 
trols of the automated in-line 
blending of JP-4 fuel. This concept 
most likely will revolutionize the pres- 
ent batch quality assurance tech- 
niques applied by the petroleum in- 
dustry, with resultant savings in 
time, testing and manpower. Should 
this study prove that automated in- 
line blending is feasible, then present 
specifications, qualification proce- 
dures, American Society for Testing 
Material test methods and procedures, 
as well as procurement quality assur- 
ance provisions, will have to be re- 
vised to pennit use of these new tech- 
niques. Foresight with objectivity is 
the motto, for myopic thinking during 
the study can be a deterrent to prog- 
ress. 

Electronic equipment will also be 
manufactured and tested under auto- 
mated conditions, In-process controls 
and systems surveillance will be crit- 
ical, Computers will sample plating 
techniques, etching processes, and 
control most machines involved in the 
production of microminiature chips, j 
integrated circuits and thick and thin f 
films. Again, acceptance will be by ' 
roview of print-out test data as pro- . 
grammed by computer-controlled 
automatic test equipment. Toll gate 
inspection will be done with ^^go” i 
go” tolerances by a computer pro- : 
grammed fox' acceptance or rejection. 
Product verification and visual inspec- ' 
tion of today will become an item of 
historical significance, Product line i 
certification will be the approach to ’ 
accomplish the quality assurance mis- ^ 
sion. 

Since quality cannot be adequately j 
deteimiined upon completion of the au- j 
tom ate d process, controls must be es- 
tablished and monitored during the 
production cycle. In futui'e thin film ■ 
(integrated circuit) manufacturing ■ 
processes, parts will be welded to- \ ‘ 
gether, moved through a heat treat } 
opei’ation, subjected to cleaning, proc- [ 
eased through a plating line and, \ 
finally, packaged and identified for i 
stock or shipment without benefit of . 
stop-off points for product inspec- i', 
tions. Throughout the production proc- j, 


ess, automatic process controls would 
be programmed so that the welding, 
plating, heat treatment and cleaning 
will be performed at pixjpor tempera- 
ture, strength monitored, time dura- 
tion controlled, etc. In addition, auto- 
matic quality evaluations will he pro- 
grammed to evaluate the quality of 
the weldment, plate, heat treatment, 
cleaning process, packaging, and 
design characteristics of the end item. 
Provisions will be for calibration of 
various sensors and evaluation of ac- 
curacy at predetermined frequency. 

Already a study by the BGAS 
Quality Assurance Directorate and 
the National Aeronautics and Space 
Administration’s Reliability and Qual- 
ity Assurance Office is underway in 
product line certification for integrated 
circuit producers. The study will eval- 
uate the manufacturer’s ability to 
control his production processes; eval- 
uate product test methods and results; 
and evaluate the detailed plan of how 
the product line will be maintained at 
its high-quality pei*formance level, It 
is intended to expand the plan to 
other products. 

Quality Engineering Knowledge 
and Skills Required 

The days of the *'old time” inspec- 
tor are numbered. He will bo ro- 
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placed by a more hig-hly trained and 
technically competent individual. 
PCAS quality assurance personnel, 
assigned i:o plants or facilities with 
significant automated process, will be 
quality engineers. To advance with 
the technology, tlie quality engineer 
must be trained in computer systems 
and applications, as well as in process 
controls and systems evaluation and 
conti’oL Greater emphasis will be re- 
quired on specialized experience and 
training in these areas, in conjunction 
with essential commodity and engi- 
neering discipline knowledge. 

Computer Technology. 

The quality engineer must have a 
knowledge of computer language, 
computer memory (storage), sequen- 
tial (step by step) operations, and 
stored programs. Fortran or modified 
Fortran programming will be a prime 
technical tool of the quality engineer, 
since it can iDerfom both arithmetic 
as well as mathematical operations, 
and can be programmed for manufac- 
turing process control as well as 
scientific oi* engineering design and 
problem solving, The quality engineer 
will review the program to ensure 
it contains proper controls, tests, 
sensing devices, frequency of checks, 
control limits, and corrective action, 
and that process variables, etc., have 
been adequately programmed into the 
automated engineering process to 
assure quality and reliability of end 
items^ 

Process Engineering, 

The quality engineer must have a 
good knowledge of process eng- 
neoring to enable him to determine 
whether or not a manufacturing pro- 
cess includes necessary monitoring 
and control modes and to assure that 
proper alarms, restraints, or correc- 
tions have been programmed into the 
computer. In addition to knowledge of 
processing engineering, the quality 
engineer must acquire knowledge and 
experience in programmed control 
system feedback and corrective action, 
Con’ective action may be automatic or 
an alarm system which signals need 
for manual adjustment or correction to 
bring the process within control lim- 
its. In addition, with visual presenta- 
tion or printout of data, the quality 
engineer must be able to review raw 
data and computer output to detect 
when combination of controlled func- 
tions approach an ^'out of process con- 
trol condition. Then the engineer 


must be able to take action to assure 
tile product is verified as being satis- 
factory, Process monitoring requires 
that the computer be programmed to 
establish : 

6 Status of Equipment. The computer 
will be programmed to monitor the 
status of various sensors and equip- 
ment, such as pumps, valves, motors, 
switches, interlocks, etc., in the proc- 
essing system. Thus, safety conditions 
will be established to eliminate pos- 
sible unwanted combinations of valve 
settings, interlocks, etc,, and assure 
proper blending, compounding, mach- 
ining, etc., of the end item. The com- 
puter also will be programmed to 
monitor flow, tempei’ature and pres- 
sure measurements as well as wear of 
components, overheating, and exces- 
sive vibration of the equipment. In 
addition, leaks, such as steam, water, 
air, etc,, in process equipment can 
also be programmed and monitored 
by the computer, 

• Instruments and Process Vorinlilc 
Monitoring. The computer will bo 
programmed to scan the various proc- 
ess sensing instruments. The program 
will do the scanning on a fixed fre- 
quency, or on demand by the operator, 
programmed conditions, or as re- 
quired by the process itself. During 
the scanning process, the computer 
will perform various checks, such ns 
proper instrument functioning, de- 
tecting controller failures, inter- 
preting erratic readings by program- 
ming limits into the computer, and 
comparing the readings against those 
limits. These limits will differ fi*oni 
out-of-range (unusable) limits. In ad- 
dition, cross-ref eroncing will be pro- 
grammed so that readings are cross 
checked with other readings, such as 
flow and pressure, which normally 
are interrelated, 

• Product Status. The monitoring of 
instruments and process variables will 
be critical in an atuomated operation, 
since the data will be the only method 


available to determine in-process 
product quality prior to end item 
evaluation. The computer will receive 
quality data from testing stations in 
the test laboratory. Computations will 
be performed on raw data developed 
by various analytical devices, such as 
chromatographs, spectrometers, mass 
spectrometers, calorimeters, etc., to 
derive product information and com- 
pare with program standards. This 
will be the means by which quality 
engineers determine acceptable, us li- 
able, or reworkable end items. 

Statistical Concepts. 

Different statistical concepts must 
be applied by the quality engineer in 
the various automated manufacturing 
processes for analyzing and inter- 
preting test data, as well as control of 
the process. The normal inspection 
pattern of accept or reject may he 
applicable in certain processes; how- 
ever, concepts \yi]l have to be developed 
and applied for making valid determi- 
nations of acceptable, unusable, or re- 
workable end items and then pro- 
grammed into the computer, Determi- 
nation of the limits and the program- 
ming into the computer will require 
the application of new statistical tech- 
niques, as well as unique application 
of standard techniques. The statistical 
applications will bo; 

o Standard Statistical Teclmiqucs. 
Application of standard statistical 
techniques will be used and pro- 
grammed; however, the techniques 
will be used predominately to project 
average performance from a sample; 
to compare materials or products Avith 
average performance; to compare 
materials or products with respect to 
variability of performance; and to 
determine number of measurements 
required to establish the mean with 
prescribed accuracy, Uniqueness Avill 
be in the application of various 
standard techniques in programming 
the computer to act as the "inspector^’ 
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in determining and maintaining con- 
trol of the automated process. 

• Enumerntive and Classificatory 
Data. The simplest kind of classitica- 
tion, and the one most widely used in 
practice, is where results of the test 
on each item are recorded as pass or 
fail, larger than specification limit or 
less then specification limit, etc. 
Classification by size, color and struc- 
ture, however, require three or more 
categories, For example, in classify- 
ing types of metal fractures, classes 
may be established as smooth, rough, 
jagged, etc.; glass or plastic material 
after exposure to radiation may be 
classified as transparent, translucent, 
or opaque. In the screening inspection 
mode of automated processes, we will 
have three established categories: ac- 
ceptable, unusable, or reworkable. The 
Chi-Square Test of statistical con- 
cepts can be used to determine 
whether there has been a production 
process '‘shift* ' by comparing the data 
generated by a given quantity of ma- 
terial with a programmed standard 
(known distribution of previous mate- 
rial). The computer would indicate 
that further analysis is required to 
determine the cause of the ‘‘shift.^* 
statistical analysis of tolerances 
t^ould be programmed and used to de- 
ermine whether a particular item (or 
'ange of items) should be reworked, 
scrapped, or considered usable. 

• Comparative Experiments. In 
many industrial processes, there 
is a measurable end property whoso 
value 13 of primary interest and 
which should attain some optimum 
value. This end property is known as 
yield or response. For example the 
end property might be strength, or 
some chemical or physical character- 
istic that would be most desirable at a 
maximum or at a minimum. Natur- 
ally, the value of this primary end 
property will depend upon the values 
of the factors in the process which 
affect the end property. These values 
will be developed and programmed 
into the computer to control the opti- 
mum response or output of the pro- 
cess* In addition, the amount of 
change in response that results from 
small deviations from optimum set- 
tings will also be developed and pro- 
ga’ammed. Thus, process control limits 
will be established. By*use of the fac- 
torial experiment statistical concept, a 
chemical process, wherein time, tem- 
perature, pressure, amount of cata- 
lyst, purity of ingredients, etc., are 


the controlling factors, will be pro- 
grammed for establishing the values 
of the variable factors to obtain op- 
timum response as well as the allow- 
able deviation from optimum for con- 
trol of process, 

• Non-Standard Statistical Tech- 
niques. In an automated process, 
short-cut tests will be programmed 
for “quick and dirty’* checks. Typical 
queries to the computer will bo : Does 
the average of the new product differ 
from the standard? Does the average 
of the new product exceed the 
standard? Is the average of the new 
product leas than the standard? Typ- 
ical application of short-cut tests will 
be, for example, in the transistor area 
of “reverse bias collector current” of 
an automated production process, 
wherein the actual and running av- 
ei'age is compared continuously with 
established standards as to conform- 
ance, exceed, or less than the standard. 
The Sign and Wilcoxon — Signed 
Ranks Test illustrates this concept 
and will be programmed into the com- 
puter. In addition, comparison type 
tests may be programmed to deter- 
mine the comparability of two dif- 
ferent manufactured transistors of 
same type designation. 

As computer techniques become 
more sophisticated in their applica- 
tions in the manufacturing process, 
statistical teeliniques utilized in con- 
junction with the computer will also 
become more sophisticated. Future 
statistical techniques will tend to bo 
refinements of present day statistical 
tests, such as Chi-Square, Student’s 
“t”, Kolmogorov-Smirnov (k-s), etc.; 
and other high powered statistical 
techniques, such as, math-modding 
analysis of tolerances, design of ex- 
periments, etc. Thus, presently un- 
measurable quantities can be com- 
puted by the computer from other 
variables which can be measured. 
This is known as indirect or inferen- 
tial measurement, and requires equa- 
tions which relate the desired un- 
measurable variables to available 
measured quantities. 

Instrumentation Concepts, 

The quality engineer must have 
knowledge and experience in com- 
puter instrumentation concepts. In- 
strumentation of an automated proc- 
ess is critical, Monitoring, testing, 
and controls of the process are based 
on the various sensing devices used 
throughout the process. Prior to the 


advent of the computer, most instru- 
mentation was of direct reading type 
(pressure gauge, voltmeter) requiring 
only the calibration of the instrument. 
A process measurement for input to a 
control computer requii’es a trans- 
ducer, a means of transmission to the 
computer, and conversion to computer 
language for final sorting and use by 
the computer either as a visual pres- 
entation, printout, or comparison with 
specified limits. 

« Transducer Technology, Trans- 
ducer technology involves the selec- 
tion and application of suitable de- 
vices for sensing some physical prop- 
erty critical to the process monitored. 
The transducer is a sensing element 
that receives energy from the medium 
monitored. The sensing Glement may 
be thermal, mechanical, pneumatic, 
electrical, or acoustic, depending upon 
the medium and measurement to be 
monitored, Output of the transducer 
must be converted or amplified to a 
suitable form and level to be fed into 
the computer. Thus the quality engi- 
neer must possess knowledge of and 
experience with numerous sensing cIg- 
vices, conversion means, and amplify- 
ing circuits such as thermo-couples, 
Bordon tubes, analog to digital con- 
version devices, differential amplifiers^ 
etc. 

• Error Analysis. The quality engi- 
neer must have a knowledge of error 
analysis. This is necessary for cali- 
bration purposes. Errors may be cate- 
gorized as equipment error, transmis- 
sion error and human error. Equip- 
ment error will be in the sensor, con- 
version and amplifying devices as 
well as in the computer system (input 
devices, recorder, arithmetic or math- 
ematical unit). A sensor extracts 
some energy from a measured 
medium. The measured quantity is dis- 
turbed by the act of measureincnt, 
making a perfect measurement impos- 
sible; thus, error is induced in the 
measurement. Transmission error 
must also be considered and is nor- 
mally found in two areas: noise in- 
terference and transmission line 
impedance losses (resistance, capaci- 
tance, inductance). In addition, consid- 
eration must be given to time of 
transmission, even though in nanosec- 
onds, from sensor activation to com- 
puter evaluation. This is essential for 
control purposes, otherwise rework- 
able or unusable material inav result. 
Last but not least, consideration must 
(Continued on Paffe SO) 


10 


September 1969 




FROM THE SPEAKERS ROSTRUM 


Steps To Improve 
Weapon Acquisition Process 


Address by Charles L, Poor, Acting 
AasL Secretary of the Army (Re- 
search Development), before the 
Pittsburgh Chapter of the American 
Ordnance Assn., June 25, 1069. 

The Defense Department, its labo- 
ratories and its contractors have been 
coming under increasingly severe 
public scrutiny in the acquisition of 
new weapon systems. We are told 
each day in the press of some new 
evidence of allegedly uncontrolled ov- 
erruns in the cost of new weapons 
and vehicles for onr Armed Forces, 
mui there are dark rumblings about 
vast unearnGtl profits and drastic de- 
ficiencies in the products we are 
giving our troops, It seems, therefore, 
appropriate to spend some time 
talking about the weapon systems ac- 
quisition process, to discuss with you 
the roles of Govornmeni and industry 
ns they work to provide for our tax- 
payers the things wo need for our de- 
fense, 

The role of the resea x'ch and develop- 
ment management ofiices in DOD and 
the Services is, first and foremost, to 
provide for the citizens of the nation 
the oppox’Luniiy to obtain, promptly, 
those weapons and equipments best 
suited to the needs of national do- 
fensG, I stress the word opportunity. 
It does not make sense to build up 
arsenals of expensive equipments 
beyond our real needs. Our inventive- 
ness, our wealth of industrial capabil- 
ities, and our competitive system of 
free enterprise, together with the 
fruits of an exploding science-baaed 
technology, give to the Services a vast 
number of attractive proposals for de- 
velopment. 

But it is clear that we cannot rea- 
sonably attempt to carry through to 
development and deployment all the 
attractive schemes for new systems, 
Just because a very difficult, expen- 


sive, challenging project seems pos- 
sible, and many (or some) people 
badly want to do it, is not, in itself, a 
sufficient reason for its undertaking. 
There has to be a better reason for 
allocation of national resources. 

Develop the Research Base 

So, one of the first jobs of the Di- 
rector, Defense Research and Engi- 
neering, and of the research and de- 
velopment management groups of the 
Military Services, is to nurture the 
research base that keeps the new ideas 
flowing and to carry them far enough 
to decide, rationally, if it makes i^ense 
to go further. In doing this it js inevi- 
table that many ideas get carried part 
way through development, and then 
are dropped or set aside because the 
capability offered is not worth the 
cost, or because a better, new idea 
comes forward that allows a simpler 
way of meeting the military threat. 
When we go too far .with a develop- 
ment that is too expensive for iis to 
afford to buy in the quantities needed 
for the military job to be done, we 
have wasted resources. When we fail 
to carry a proposal far enough to 
permit a realistic assessment of its 
military potential, we may have 
missed an important opportunity to 
save money, and human live?, and 
human effort, through new tech- 
nology. 

In this business of initial choice, I 
think the record is fairly good. We 
have started many projects that we 
have stopped early in the development 
cycle, because it *had become clear 
that they could not sensibly claim the 
resources required for deployment. 
None of the ABM deployment pro- 
posals of the early 1960s could meet 
the test of economic reasonableness or 
of cost-effectiveness. The continuing 



* Charles L. Poor is acting As- 
sistant Secretary of the Army 
(Research and Development). 
Prior to his nomi nation, he 
served as Deputy Assistant Sec- 
retary in the same olFice* Secre- I 
tary Poor has been a career > 
scientist since 19d5, when he ' 
joined the BnlliRtic Research 1 
Laboratories, Aberdeen Proving | 
Ground, Md, Ho holds an A*B. j 
degree In aeronautical engineer- j 
ing from Harvard University. 
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research program in ABM technology 
did lead ua to today^s situation, where 
we know how to build a system that 
will work against many of the threats 
we see, We can today seriously and 
sensibly propose a significant im- 
provement in our strategic posture, at 
a cost we can well afford. We can 
build with this technology a set of 
defense options to counter newly 
evolving threats — options which can 
safeguard our countiy and which 
offer the hope of slowing the offensive 
arms race through substituting de- 
fense for the unhappy aitemative of 
further proliferation of strategic of- 
fensive forces to counter gi’owth in 
enemy offensive capabilities. 

The list of technical advances is 
long, and one of which both DOD and 
American industry can be justly 
proud. The military capabilities these 
advances offer are impressive and, 
prudently chosen and carefully devel- 
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oped, should lead to the kind of secu- 
rity through strength and technical 
excellence we owe tlie nation. 

T/ie Cosf Prob/em 

Nevertheless, there is a developing 
concern in the Congress, in the 
press, and in the minds of the public 
at large about our stewardship. We 
are reminded of cost overruns on 
major weapon system procurement, 
witli example after example of sys- 
tems whose cost exceeded by large 
amounts the initial estimates, We 
see, at the same time, many examples 
of loss incurred by defense contrac- 
tors on projects thought to be well de- 
fined. It seems apparent that some- 
thing is amiss — tliat our methods of 
doing business need to be re-examined 
and refined. 

History is sometimes helpful in 
gaining perspective. The weapon de- 
signers and producers of the 1050s 
were almost completely pi^eoccupied 
with the problem of peiiormance, The 
Haiward Weapons Acquisition Re- 
search Project in 1962 studied 12 
major systems, including Atlas, Po- 
laris, Nike, B-68, and P-105, They 
concluded that, on the average, per- 
formance exceeded original predic- 
tions. However, performance was 
achieved at the expense of the other 
two objectives of the acquisition pro- 
cess. Actual development time aver- 
aged 36 percent greater than predic- 
tions and cost increased an average of 
over 200 percent and, in some cases, 
as much as T times original estimates. 
It seems clear that, if we are willing 
to spend enough time and money, we 
can solve almost any teclmologi- 
■•al problem, A current example is the 
.polio program, The application of 
wgQ amounts of resources to the spo- 
ific pix)blems of landing a man on the 
loon has resulted in the solution of 
’emendous technical problems much 
lore rapidly than moat people a very 
i\v years ago would have believed 
ssible. Even the program's severest 
tics must admit that it has been an 
^standing technical achievement, 
wcver, they ask the question, *Ts it 
rth the cost?” 

Secretary McNamara asked ihe 
ne question about the weapon sys- 
is of the 1960s — when he be- 
!ame Secretary of Defense in 1061, 
ere have been periods when the na- 
nal defense has been so critical 
t, to use a time-honored 
die, '^money was no object.” World 


War II was such a period. There may 
again be times the country must 
spend whatever is necessary to assure 
success. 

The same thing can be said for cer- 
tain specific weapon systems. The in- 
vention of ihe bow and arrow made it 
impossible to survive using clubs. 
After gunpowder became available, a 
nation could no longer survive by re- 
lying solely on bows and arrows. It 
was considered absolutely essential 
that this country develop the atomic 
bomb, regardless of cost. The ballistic 
missile and Polaris submarine may 
be in the same category. However, 
weapon systems of this importance do 
not come along very often. This philo- 
sophy was being applied to too many 
of our weapon systems in the 1960s 
and this caused a reassessment of 
our acquisition process. 

Some of the things we did in the 
early 1960s to correct this were; 

• Costs were made equal in im- 
portance to performance and schedule 
in the normal program, as a matter of 
policy, 

• Elimination of ”gold plating” 
was made a policy goal. 

o Increase in competition was 
made a policy goal. 

• Reduction in the use of cost- 
typo contracts, particulaidy cost-plus- 
fixed-fee, was made a policy goal, 

• Concept formulation and con- 
tract definition procedures were es- 
tablished. 

• A broad range of system 
analysis studies to aid the decision- 
making process was established. 

In the current review of the acqui- 
sition process, we have seen some re- 
sults of the changes instituted in the 
post-19 61 era. A recent review of 
seven major weapon systems pro- 
grams indicates that while final costs 
will exceed initial cost estimates, the 
increases are dramatically less than 
in the 1960s. The average increase 
is less than 40 percent of the 1950 
experience, While this is encouraging 
progress, there is clearly mox’e to be 
done. 

Although the concept formulation 
and contract definition procedure have 
not produced all the results we hoped 
for, they have contributed signifi- 
cantly to improving the acquisition 
process, 

Purpose of Concepf Formu/af/on 

The real purpose of concept formu- 
lation is to assure the following be- 


fore starting contract definition: 

• The mission and performance 
envelopes have been defined. 

® A thorough tradeoff analysis has 
been made, 

o The best technical approaches 
have been selected. 

Q Primarily engineering rather 
than experimental effort is required 
in the remainder of the program and 
that the technology needed is suffi- 
ciently in hand. 

• The cost effectiveness of the 
proposed item has been determined to 
be favorable in relationship to the 
cost effectiveness of competing items 
on a DOD-wide basis. 

• Cost and schedule estimates are 
creditable and acceptable. 

The purpose of contract definition 
is to: 

• Verify that only engineering 
development remains ahead. 

• Establish realistic and firm 
specifications, schedules, and cost esti- 
mates. 

• Identify possible risk areas. 

• Obtain a signed contract, pre- 
ferably in the presence of competition 
and preferably on a firm-fixed-price 
basis. 

As most of you know, all of these 
objectives have not been met in all of 
our concept formulation and contract 
definition projects. I believe that this 
was primarily because we relied too 
heavily on paper studies in place of 
testing hardware, You may remember 
one of the catch phrases of the early 
1960s j ”paper costs less than metal.” 
Of course, this does not recognize that 
the i^esults of paper studies are often 
less reliable than they appear. While 
it is true that cut-and-try methods 
unsupported by a rational plan can be 
very expensive, so can beginning 
full-scale engineering development on 
the basis of a paper plan without ex- 
perimental resolution of the high- 
technical-risk elements in the pro- 
gram. 

To many people *^gold plating” 
means adding cost to an item without 
adding utility. A broader definition 
would include adding utility to an 
item, but not commensurate with the 
adding utility. A broader definition 
defense program. We have made sub- 
stantial progress in the first area, but 
we have a little further to go in the 
second area. 
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Competition in the Defense 
Market Place 

Competition has an important place 
1 the weapon system acquisition pro- 
Bss just as it does in the civilian 
conomy. But, there are important 
■jfTerences in the competitive environ- 
ments of the defense and civilian 
^onomies. 

The first difference concerns the 
umber of customers. In the competi- 
"on between Ford and Chevrolet 
neve are millions of customers. The 
ict tiiat I might buy a Chevrolet is 
at a major concern for Ford. Bar- 
ng a catastrophic mistake in design, 
te sales of a particular automobile 
ill not vary more than a few per- 
jntage points per year, thus, as- 
iring the recovery of most, if not all, 
- the investment. On the other hand, 
the defense economy the Defense 
epartment is generally the only cua- 
jiner for a weapon system. Some- 
inea there may be a civilian market 
:>r a related item or a foreign mili- 
%ry market. However, these sec- 
ad aiy markets are not normally 
rge enough to justify undertaking 
jvelopment of the weapon unless the 
■efense Department buys it. If the 
istomer does not buy the product, 
-it only is there no profit but practi- 
lly all of the investment may be 
it. The all-or-nothing nature of the 
«fenso market has an important in- 
aence on the other major differences 
the two environments. 

The second difference between 
e civilian and military competitive 
tvironments is the time in the life 
‘cle of an item at which the competi- 
occurs. Both Ford and Chevrolet 
jVe automobiles in the dealers* show 
oms where the custoiner can slam 
e door, kick the tires, and test drive 
e actual item ho will receive before 
makes a commitment to buy. For a 
ijor weapon system, the military 
Btomer is usually given a blueprint, 
artist's concept, and a long list of 
cciftcatfons of the item the con- 
tetor proposes to produce. Some- 
nos ho is shown an engine running 
a test stand and new transmission 
at will be used in his **car.** Seldom 
3 these components hooked together 
a proto ype that the customer can 
and almost never is the military 
btomer able to test drive the actual 
m he will receive before he makes a 
^Yimitment to buy it. In one instance, 
have a hardware competition at 
^ end of production and, in the 


other, it is essentially a paper compe- 
tition before development begins. Be- 
cause of the sudden- death nature of 
the competition in the defense envi- 
ronment, there is reasonably strong 
motivation to be optimistic in pred- 
icting the performance capabilities of 
the paper item. 

Because of these differences in the 
two competitive environments, the De- 
fense Department must be careful in 
its approach to the acquisition of 
major weapons. The controls normally 
provided by the competitive process 
are no assurance of success. 

fmptovmg the i4cqii/s/f/on Process 

I have said tliat things were not so 
good in the 19 60 a, and that they are 
much better in the lOCOs. Now I 
would like to talk about some tenta- 
tive ideas as to how we might make 
them even better in the 1970s, Several 
very competent groups have been 
studying the weapon system acquisi- 
tion process, trying to devise ways of 
improving it. The Aerospace Indus- 
tries Association (AIA) Technical 
Council and Procurement and Finance 
Committee published a report in No- 
vember 1968 in which it identifies the 
difilcult problems caused by ^‘unknown 
unknowns** in research and develop- 
ment programs, A panel of the In- 
dustry Advisory Committee and a 
task force of the Defense Science 
Board are in the final stages of 
studies on this subject, Many of the 
following ideas came from discussions 
within these groups. 

The problem that is receiving the 
most attention at the moment is "cost 
overruns,** First, we must define what 
is meant by the term "cost-overrun,** 
The press generally defines it as the 
difference between the initial coat 
estimate and the final actual coat 
of a pi’ogram, Such a definition does 
not recognize the quite different ele- 
ments making up the total price dif- 
ferential. The first element is the cost 
increase associated with the work 
specified in the original program and 
not attributable to inflation. The 
second is cost of additional work not 
included in the oidginal program, The 
third is the increase resulting from 
inflation, In my opinion, only the first 
element of cost increase should be 
considered a cost-overrun. 

Cost increases are not unique to 
weapons programs, They frequently 
occur in areas that we know much 
more about than we do in research 


and development projects, as anyone 
who has built a new house recently is 
probably well awai*e. However, since 
we may be talking about billions of 
dollars in defense programs, they are 
much more difficult to deal with. 

During World War IT we spent as 
mucli as 41,6 percent of our annual 
Gross National Product (GNP) on 
national defense. In the Korean War 
a little over 13 percent of the Gross 
National Product was devoted to na- 
tional defense. In 1968, the figure was 
9.1 percent. Although we are spending 
a relatively small percentage of the 
GNP for defense, we must consider 
not only what the country can afford 
to spend, but also what it is willinff 
to spend. The prices of weapons have 
increased so much in the last two dec- 
ades that we must face the very real 
possibility that we may price our- 
selves out of the market. 

The M-48 tank cost $110,000, The 
estimated cost of tlie Main Battle 
Tank is in excess on one-half million. 
A conventional anti-tank round costs 
from $60 to $100, The Shillelagh costs 
over $2,000. 

Even tliough the new weapons are 
much more effective than the old ones, 
WG m\ist recognize that we are com- 
peting with potential opponents in 
terms of numbers of items as well as 
quality of performance. The Main 
Battle Tank may be 10 times as 
effective as the M-48, but it cannot be 
in 10 places at the same time. With 
today's prices, we cannot expect, nor 
do we always need, a one -for- one re- 
placement of the old weapons. How- 
ever, there is a minimum number we 
can accept and we must be sure the 
total price for the inventory is not 
unacceptable. 

What we must seek is to avoid, on 
the one hand, development of systems 
in which coat is so important a consid- 
eration that the benefit of advances 
in technology is denied our forces and, 
on the other hand, the evident danger 
of adding sophistication to obtain 
marginal increases in performance at 
a price we cannot afford. Design for 
maximum effectiveness within an 
overall system cost constraint should 
give the designer the freedom he 
needs to trade off numbers against so- 
phistication, 

Ono approach to obtaining better 
design solutions might be for the Gov- 
ernment to specify, in advance, the 
maximum total price we feel is ap- 
propriate to pay for the capability of 
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meeting an expected threat with a 
new weapon system. 

Within that total the designers 
would be free to seek a solution that 
would maximize the effectiveness, 
comparing large numbers of simple, 
inexpensive weapons against smaller 
numbers of more sosophisticated de- 
signs with higher unit efTeetiveness 
and higher unit costs, 

To provide a better base for more 
accurate cost estimates and for man- 
agement decisions, I recommend the 
scope of concept formulation be ex- 
panded to include sufficient hardware 
development and testing to resolve 
most of the technical risks before en- 
tering full-scale engineering devel- 
opment If it is economically fea- 
sible, we should complete a competi- 
tive parallel development and testing 
program of prototypes by two or more 
contractors as a basis for selecting 
the development and production con- 
tractor, 

A prototype testing program prior 
to entering engineering development 
should eliminate most of the ‘*un- 
known unknowns*^ described by the 
AIA study and, in turn, should make 
the coupling of development and pro- 
duction into a single program less 
prone to difficulty than it is at the 
present time. As you know, our policy 
is, other things being equal, to award 
contracts to the lowest responsive bid- 
der. Since there are usually at least 
two technically competent competitors 
for a major weapon system contract 
and it is the only game in town, there 
is considerable pressure to be low 
bidder. Under this pressure, the con- 
tractor must plan efficient application 
of manpower and facilities over the 
entire life of the contract, with min- 
imum provision for unexpected diffi- 
culties, If an '^unknown unknown*^ 
disrupts the schedule, serious cost 
overruns can be anticipated. Elimina- 
tion of unknowns before we establish 
a firm production pix)gram seems es- 
sential to good planning, both for the 
Government and for our contractors. 

To assure that we do not go too far 
too soon in major weapon programs, 
we should identify at the beginning of 
the program those things that ai*e 
critical to each phase of the program. 
The contractor and project manager 
would be required to furnish proof of 
having accomplished each milestone to 
secure approval to proceed to the next 
phase of the program. It might even 
be practical to tie release of funds to 


the successful completion of key mile- 
stones, Such an arrangement would, of 
course, have to he adequately covered 
in the contractual arrangement, If the 
check points are established properly, 
we should he able to avoid premature 
production commitments, and the costs 
incurred, should the development pro- 
gram require significant changes in 
design, 

yicquis/f/on /Review 

The Deputy Secretary of Defense 
recently established a Defense Sys- 
tems Acquisition Review Council 
within the Office of the Secretary of 
Defense to advise him of the status 
and readiness of each major system 
to proceed to the next phase of effort 
in its life cycle. The council will eval- 
uate the status of each candidate sys- 
tem at three basic milestone points: 

♦ When the sponsoring Service pro- 
poses to initiate conti'act definition, 

• When it is desired to go from con- 
tract definition to full-scale develop- 
ment, 

® When it is desired to transition 
from development to production. 


Address by Maj, Geiu Clarence J, 
Lang, USA, Commander, Military 
Traffic Management and Terminal 
Service, before the Cooperative So- 
cieties Luncheo7i, National Meeting on 
Transportation Engineering, American 
Society of Civil Engineers, Washing- 
ton, D, C, July 24,1969, 

Being invited to address such a dis- 
tinguished group of engineers is a 
real privilege indeed. I am aware of 
your many talents and accomplish- 
ments and I am mindful of my respon- 
sibility to present some thoughts 
worthy of your time and interest. 

This is my first public appearance 
in Washington since assuming com- 
mand of the Military Traffic Man- 
agement and Terminal Service 
(MTMTS) in April this year, In pre- 
paring for this occasion, I consoled 
myself with the thought that whatever 
I say, I can*t go wrong. After all, we 
are the customer and the customer is 
always right. 

Actually though, we are customers 
of yours indirectly. You design and 


The membership of the council 
will include the Director of De- 
fense Research and Engineering, 
Assistant Secretary of Defense (In- 
stallations and Logistics), Assistant 
Secretary of Defense (Comptroller), 
and Assistant Secretary of Defense 
(Systems Analysis). The Director of 
Defense Research and Engineering 
will chair the council for the first two 
reviews and the Assistant Secretary of 
Defense (Installations and Logistics) 
will be chairman for the transition to 
production review. The Deputy Secre- 
tary of Defense specified that pri- 
mary responsibility for the acquisi- 
tion and management of major sys- 
tems will remain with the individual 
Services. 

In closing, let me emphasize that 
major improvements in the weapon 
systems acquisition process can only 
come about through close cooperation 
between Government and industry^ 
Your advice is always welcome, and 
together we should be able to make 
a good system of procurement even 
better. 


build transportation equipment and 
facilities for the commercial carriers, 
among others. We, in turn, use the 
equipment which in a sense makes us 
your customer', too. This is especially 
significant when one takes into ac- 
count the fact that MTMTS is per- 
haps the world^s largest purchaser of 
commercial transportation. While wo 
do not actually spend the money, we 
do prescribe how it will be spent. This 
amounts to more than $2 billion a 
year. 

Like all good shoppers, we try to 
get the most for our money, but price 
is not always the determining factor. 
Our job is to assure that all defense 
transportation requirements are met* 
Any genuine requii'ement must be met 
— ^at any cost — and we must do it 
within available resources. The crit- 
ical test in the choice of modes or 
routes, then, is ^*will it get the job 
done?” Indispensable considerations 
in our business are deliveries at the 
right time, in the right place, in the 
right quantities, and in good usable 
condition. Any procurement failing to 
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meet any one of these criteria is no 
bargain. More than that, it is a waste 
of \ time and money. 

The transportation we prescribe for 
use, therefore, is that which is best 
designed to meet these requiremenla 
most effectively and most efficiently. 
The cost is considered within this 
framework. 

The objective of my comments 
today is not to exercise a customer's 
inalienable right to be demanding, 
but to explain some of our problems 
and encourage your help, 

Sfngfe Manoger 
Land Transportation 

First, and before I discuss trans- 
portation engineering, I should like to 
tell you a little about our organization 
ind why the transportation purchaser 
is interested in transportation engi- 
neering. 

Responsibility for militaiy trans- 
portation requirements is divided 
among three single manager trans- 
portation agencies. The Secretary of 
the Navy is the single manager for 
cean transportation. The Secretary 
the Air Force is the single man- 
rger for airlift service. The Secretary 
Df the Army has single manager re- 
jponsibility for militaiy traffic, land 
ransportation, and common-user 
jcean terminals in the continental 
Jnited States. 

MTMTS, as the single manager op- 
irating agency for the Secretary of 
.he Army, has a wide variety of re- 
lonsibilities which fall under the iimt- 
>rella of transportation. They include 
rranging for movement of troops 
mcl their weapons, munitions and 
laterial; world- wide responsibility 
or the movement of military depend- 
nts and personal property (house- 
old goods, baggage and house 
tailors). They include responsibility 
or providing common -user ocean ter- 
linal service within the United 
’■tates to all militaiy components — 
le Army, Navy, Air Force, Marine 
?orps, Defense Supply Agency, and 
ther elements of the Defense Depart- 
lent. They include administration of 
le DOD Highways for National De- 
3 nse Program, They also include cer- 
lin transportation engineering f unc- 
ons. 

To perfoiTO these responsibilities 
nd functions, the cun*ent MTMTS 
rganization consists of two area com- 
lands and one subordinate agency j 
# Eastern Area, located at 
rooklyn, N.Y. 


« Western Area, located at Oak- 
land, Calif. 

• TranspoHation Engineering 
Agency, located at Port Eiistis, Va, 

MTMTS is somewhat unique in 
that it is the only DOD transportation 
single manager agency that is jointly 
staffed, and has on its staff Army, 
Navy, Air Force, and Marine Coi^ps 
per.sonnel. It has an authorized per- 
sonnel strength of approximately 
7,000, of which some 6,000 are civilian 
employees. About GOO personnel are 
stationed at the MTMTS headquar- 
ters, located at Nassif Building in 
Palls Church, Va., near Washington. 

During PY 1968, we directed the 
spending of DOD transportation 
funds in excess of $2.2 billion. Of this, 
approximately $1.9 billion was for the 
shipment of material and the re- 
mainder was for the movement of 
personnel. During the same period, we 
outloaded 19.7 million measurement 
tons of cai'go, of which 2.6 million 
measurement tons were ammunition. 

Ob/eef/ve 

In managing such a workload, we 
are guided by three primary objec- 
tives which are spelled out in the 
MTMTS charter: 

• To eliminate duplication and 
overlapping of effort by and among 
the Military Departments, Defense 
Agencies and other DOD components. 

• To improve the effectiveness and 
economy of transportation operations 
throughout the Defense Department. 

#, To ensure that the approved 
emergency and wartime transporta- 
tion requirements of the Defense De- 
partment are met. 

It is the second objective — ^improve- 
ment of the effectiveness and economy 
of Defense transportation operations 
— that I wish to emphasize today. 

With few exceptions, in the conti- 
nental United States we depend upon 
the commercial carriers for our stra- 
tegic transportation requirements, So 
you see, as one of the largest pur- 
chasers of transportation, we have a 
vested interest in the economy, 
efficiency and quality of transpor- 
tation: economy from the standpoint 
of serving the taxpayer's interest; 
efficiency from the standpoint of 
timely delivery to those who are 
serving our country and our freedom- 
loving allies throughout the world; 
and quality from the standpoint of 
safety, dependability, and superior 
service. 


These are attributes that can be ac- 
complished only insofar as they have 
been engineered into the total trans- 
portation plant. We, in MTMTS, are 
assigned the implementing responsi- 
bility for the DOD interest in land 
transportation. Our MTMTS mission, 
therefore, ia not just a matter of 
land traffic management and the op- 
eration of military ocean terminals, 
but includes the ti’ansportati on- 
oriented portion of transportation en- 
gineering. 

We consider transportation engi- 
neering to be a most signiiicant part 
of our mission. In our Transportation 
Engineering Agency at Port Eustia, 
we make numerous studies through 
which we are constantly striving to 
increase the strategic and tactical mo- 
bility of the Army in the field. Our 
tools include the application of traffic 
engineering techniques, more accurate 
transportability criteria for research 
and development, and better transpor- 
tation guidance. Simultaneously, the 
agency produces guides for accom- 
plishing these objectives at reduced or 
the lowest acceptable costs. In terms 
of increased efficiency, increased ef- 
fectiveness,““and greater economy, un- 
questionably transportation engi- 
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neering is tlie area where you strike 
*^pay dirt.” 

Now, what is meant by transporta- 
tion engineering-? It seems that dif- 
ferent people use the term, transpor- 
tation engineering, to mean different 
things. All branches of professional 
engineers speak of transportation en- 
gineering, Universities offer much the 
same specialized courses, but also call 
them transportation engineering. One 
gets the impression the term is used 
to mean all things to all people. 
Maybe this is good, maybe this is as it 
should be, 

However, if I may, I should like to 
raise this question: ''Would it not be 
helpful if, by a joint effort of the in- 
terested technical societies such as are 
represented here today, there were de- 
veloped some disciplines, some guide- 
lines, and some objectives or targets 
to shoot at?” 

With this thought in mind, let us 
examine the subject from the military 
transportation point of view and de- 
termine what transportation engi- 
neering means to us in the Defense 
Department. 

EvoJut/ort of Need for 
Tronsporfaf/on Cng/neer/ng 

During World War II, the first 
Chief of Transportation, Department 
of the AiTuy, learned that he had to 
do many things in order to provide 
effective transportation support, 
things that the construction agencies 
and commercial traffic people did not 
do. These included such things as esti- 
mating the capability of a given 
highway or highway network to sup- 
port desired military operations, More 
specifically, he had to determine what 
were the limiting characteristics of 
the transportation systems. He had to 
find the answers to such questions as; 

♦ What tonnage could be delivered 
over the highway or railroad network 
with normal maintenance? 

• What were the size and weight 
imitations of our railroads and high- 
ways for movement throughout the 
Tnited States and also overseas ? 

• What was the relationship be- 
tween legal limitation and the scien- 
tific and safe limitations of existing 
bridges and highways ? 

♦ What were the working capacity 
and limitations of various ports and 
ocean terminals ? 

• What tonnage could be moved 
through them ? 

# What types of roads and rail- 
roads were required for efficient 


movement of peak loads which would 
be generated by various types of new 
military installations, industries and 
activities ? 

• What types of equipment were 
required for most effective operation 
on the transportation right-of-way 
available in foreign areas? 

Since World War II, other trans- 
portation problems have challenged 
the Defense Department. These prob- 
lems are the result of major changes 
which have taken place since that 
time in both tohat is to be shipped and 
the techniques for shipping. These 
changes include the great increase in 
the military arsenal of sensitive mate- 
rial such as missile guidance systems, 
major increases in the type and se- 
verity of hazardous materials, and the 
great increase in the use of inter- 
modal transportation. 

More specifically, as a user of 
transportation, we now have a 
greater need to know what are the 
critical environments inherent to each 
mode of transportation and isolated 
terminal operations. What shock and 
vibration forces are transmitted to 
the cargo during normal operations 
and during accidents? What are the 
heat, cold, humidity and atmospheric 
pressure variations due to normal 
weather as well as to equipment and 
operating practices? What are the 
critical physical and geometric limita- 
tions for intermodal transportation? 

We know a lot about these environ- 
ments and characteristics, but our 
knowledge is in little bits and pieces 
distributed among many people. The 
information has not been brought to- 
gether as a reproducible performance 
standard that can be used to classify 
hazards, to design packaging, res- 
training and buffering techniques and 
devices. Such performance slandai’ds 
would also px’ovide the basis for es- 
tablishing test procedures, It was this 
need for such information during and 
after World War II that led to the 
development of a transportation engi- 
neering program in the Department 
of the Army, This need also led to a 
delineation of what we mean by 
transportation engineering, ic., dif- 
ferent from ''construction and mainte- 
nance engineering.” Accordingly, the 
Dictionary of V,S, Amy Terms in- 
cludes the following definition of 
transportation engineering: 

The science of evaluating the re- 
quirements for and planning the 

layout and functional aspects of 


transportation facilities; and of 
developing the most efficient re- 
lationships with respect to trans- 
portation equipment, transporta- 
tion facilities, and traffic move- 
ment patterns so as to insure 
adequate, safe, and efficient 
movement by ail modes of trans- 
portation. 

You will note this definition is ope 
ational or traffic engineering in cha 
acter. It pertains to the dynamic ai 
envhxxnmental aspects of transport 
tion. It requires the identification ai 
definition of the limitations of tran 
portation systems. It presents t1 
need for establishment of transport 
bility criteria or transportation stan 
ards that are reproducible, and tl 
development of tests to reproduce tl 
environment in which things must H' 
while being transported. It leads 
the identification of all unaccept ab 
restraints to efficient and effectb 
transportation and planning syste 
development, so as to eliminate » 
reduce them, It is bringing aboi 
these relationships that will enab 
realization of maximum benefits fro 
all transportation systems to meet tl 
needs of the national economy and tl 
national defense. 

Thus it can bo said that transporti 
tion engineering, as we in the DO 
know it, has to do with defining ar 
improving the quality of transport 
tion and the effectiveness of tl 
service the transportation systen 
provide. 

As a result of the continue! 
stream of new problems and oi 
World War II experience, a study i 
transportation engineering in the D 
fense Department was made by tl 
Military Services. The objective ( 
the study was to determine whi 
should bo the role of transportatic 
engineering in the Defense Depar 
ment and who should perform tl 
functions. 

The study was made with the iv 
participation of all the Military Sar 
ices. Agreement was reached at 5 
levels. With respect to who shou 
pei'form the functions, the stui 
stated that the functions necessm 
for accomplishment of the object! v 
are oriented to military materiel ar 
transportation systems. It was tl 
feeling of the study group that th 
provided the most logical and effects 
foundation for organization with 
the Defense Department. Accordingl 
the materiel-oriented functions shou 
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j perfonned hy the materiel develop- 
ent commands of each Military 
jrvice for the materiel each is devel- 
ling". The transportation-oinented 
nciions should be performed for all 
^rvices by each transportation single 
anager for the transportation sys- 
rna and related terminals for which 
ch has been assigned single man- 
,er responsibility, 

These single managers, as I have 
ready pointed out, are the Secretary 
the Army, the Secretary of the 
ivy, and the Secretaay of the Air 
hrce. Very simply, it places respon- 
dlity where the expertise is, and 
ovides for maximum coordination 
long the Military Services to ensure 
at intermodal aspects are fully con- 
lered, 

DOD Direct iVes 

Since the submission of the Mili- 
y Services' study to the Office of 
i Secretary of Defense, two new 
>D directives have been issued. One 
OD Directive 5160,60] updates an 
'Her directive and deals with high- 
ya to meet the needs of national 
'ensG, It sets forth policies and re- 
msibilitios, and assigns authority, in 
tiers pertaining to highway needs 
'ing peacetime and emergencies in 
i United States^ its territories and 
I sessions. It implements the trans- 
'tation engineering definition re- 
red to earlier with respect to 
jlic highways. 

'he second directive [DOD Direc- 
3 3224.1] provides for a relatively 
V program called “Engineering for 
maporlability," Robinson Crusoe, 
you will recall, ran into trouble 
fluSG he had not thought about 
an sport ability." The raft he took 
h pains to build could not be moved 
the beach. History is replete with 
mples of similar experiences. It 
ipcns all the time. The perennial 
die ament of “building a boat in a 
oment" Is always with us. This 
311 d directive, therefore, sets forth 
icy guidance and assigns responsi- 
ties for assuring that items of ma- 
dI and equipment are so designed, 
ineered and constructed that the 
wired quantities can be efficiently 
/ed by all modes of transportation. 

major significance, it directs, 
ong other things, the aceomplish- 
it of three tasks requiring intra- 
vice coordination: 

Issuing, under the sponsorship of 
appropriate Military Department, 


joint transportability criteria cov- 
ering all modes of transportation and 
teimiinals, as well as the pertinent 
characteristics of transportation 
equipment. 

e Ensuring that the transporta- 
bility of new materiel is determined 
by field testing during the research, 
development, test and evaluation pro- 
grams. 

• Issuing, under the sponsorship 
of the appropriate Military Depart- 
ment, joint transportability guidance 
for military materiel. 

The requirement for defining trans- 
portability criteria presents a most 
difficult problem. As you know, it is 
not too difficult to test something 
when test criteria and test procedures 
have been established. Also, it is not 
too difficult to provide transporta- 
bility guidance for the [soldier] on 
such things as loading, blocking, 
bracing, lifting and sectionalization 
when the item is designed to meet 
transportability criteria and has been 
field tested. But, those of you who 
build our transportation facilities, 
those of you who build transportation 
equipment, and those of us who are 
responsible for providing a transpor- 
tation service have not established 
criteria that defines and describes the 
transportation environment things 
must live in while being transported. 
Nor has anyone established mea- 
surable standards by which these en- 
vironments can be reproduced for 
testing. 

Unquestionably, it would be helpful 
if, by a joint effort of the interested 
technical societies, there were devel- 
oped some disciplines, some guide- 
lines, and some objectives. I recognize 
that this is a two-way street and that 
all of us must contribute to setting 
specifications for the requirement. 

How can we expect the hardware 
research and development people to do 
a good job with respect to transporta- 
tion of the end item if we do not tell 
them what the environments are, and 
if we do not furnish them test proce- 
dures so they can ensure the hard- 
ware is transportable? Also, how can 
anyone economically design packaging 
and restraining devices until we have 
defined the nature and magnitude of 
forces that Vill be transmitted to the 
package and the item? 

Problems In Setting Sfonofards 

We mighlt ask ourselves, “Why 
haven't standards or criteria been es- 


tablished?" I do not believe anyone 
can answer this question fully, but I 
believe there are at least two contrib- 
uting causes: 

o It is an extremely complex and 
difficult subject. As a result, a non-en- 
gineering operational experience ap- 
proach has been. used. That is to say, 
the total environment has not been 
broken down into parts that can be 
resolved by engineering analysis. 

• Uninformed people are afraid of 
standards because they think they 
will be restrictive. I am fully con- 
vinced that the opposite is the case. I 
have never known a situation where 
additional knowledge developed by de- 
pendable, thorough, and intellectually 
honest people hampered or restricted 
progress. On the contrary, knowledge 
is the only basis on which we can 
grow and provide a better transporta- 
tion service for the inanufnctui’er, the 
shipper, the user, and the public. 

In order that there be no misunder- 
standing, let me repeat what I said 
earlier. A lot is known about the 
transportation environment, but it is 
known in little bits and pieces, known 
to many individuals. It has not been 
brought together and set forth as 
standards or criteria for guidance to 
those who must use the transportation 
systems. Let me also make it clear I 
fully realize that if it was easy, it 
would have been done a long time ago. 

The recent efforts of the Depart- 
ment of Transportation, with the as- 
sistance of the National Research 
Council's Highway Research Board 
and the Committee on Hazardous 
Materials, to learn what is available 
and what needs to be done to improve 
the transportation of hazardous mate- 
rials is commendable. Although this is 
only one area among many that need 
to be explored from the standpoint of 
the item being shipped, the transpor- 
tation engineering information on en- 
vironments has application to all com- 
modities, and the possibilities for im- 
provement are great. 

In order to present some thoughts 
worthy of your time and interest here 
today, I have discussed some of the 
things the users and purchasers of 
transportation need so everyone can 
do a better job. As purchasers of 
transportation, we at MTMTS are 
aggressively working at transporta- 
tion engineering day-by-day and are 
providing related land transportation 
services to the entire Defense Depart- 

(Continued on Page 36) 
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Keeping Pace 


I n today^s fast-changing world, the 
managers of our resources for na- 
tional security must think clearly and 
dispassionately, examine alternatives 
and make decisions from broad points 
of view based on knowledge in a wide 
range of fields, The Industrial College 
of the Armed Forces (ICAF), located 
at Fort McNair, Washington, D.C. 
20315, has been turning out just such 
leaders through educational programs 
that are designed to meet the increas- 
ing demands of change and of rapid 
technological growth. 

As the pace of change has quick- 
ened, our curriculum planners have 
looked more and more to the future in 
refining all three of the collegers edu- 
cational programs — the resident 
course, the National Secuinty Semi- 
nars, and the world- wide correspond- 
ence prograhi. It is my purpose here 
to focus attention on the present 
status of the correspondence program 
and on some of the new directions in 
which it is heading. 

On Feb. 26, 1969, the Indus- 
trial College celebrated its 46th anni- 
versary, War Department General 
Orders No, 7, dated Feb. 26, 
1924, had established the Army Indus- 
trial College, under the direction and 
control of the Assistant Secretary of 
War, ^*for the purpose of training 
Army officers in the useful knowledge 
pertaining to the supervision of pro- 
curement of all military supplies in 
time of war and to the assurance of 
adequate provision for the mobiliza- 
tion of materiel and industrial organi- 
zations essential to war-time needs,*^ 
Almost from the first, the college 
drew students and faculty from the 
Navy and Marine Corps, as well as 
the Army, In April 1946 it was re- 
named the Industrial College of the 
Armed Farces, in recognition of its 
inter-Service character, In September 
1948 it was formally reconstituted as 
a joint educational institution oper- 
ating under the direction of the Joint 
Chiefs of Staff, 



Change 


Lieutenant General John S. Hardy, USAF 


The mission given to the college 45 
years ago has been broadened and de- 
veloped until today the college stands 
as the capstone of the military educa- 
tional system in the management of 
resources for national security. Its 
present charter specifically directs the 
college : 

To conduct cotirscB of study in the eco- 
nomic nnd indiistrinl aspects of national 
security and in the management of re- 
sources under all conditions, giving duo 
consldcrntion to tho Interrelated mill- 
tnry, political nnd social factors atfcct- 
ing national security, and in tho context 
of both national nnd world affairs, in 
order to enhance tho preparation of se- 
lected military ofllccrs and key civilian 
personnel for important command, staff 
and policy-making positions in the na- 
tional and international security striic- 
turc. 

The scope of the charter reflects the 
changes that have been taking place 
since World War II in the foi’m and 
natui'e of the nation’s military insti- 
tutions, and in most aspects of its na- 
tional security. Loaders in this field 
must have some grasp of develop- 
ments on all fronts, and thorough un- 
derstanding of developments on many 
fronts. These developments include: 
the ever-changing technology of 
weapons and their impact on tactics, 
strategy, and logistic suppoH; inno- 
vations in organizations and tech- 
niques for control and management; 
the increased influence of interna- 
tional organizations and staff struc- 
tures; developments in emerging na- 
tions; even the involvement of the de- 
fense establishment in the domestic 
scene. These developments have vastly 
extended the range of interest of the 
military professional and have placed 
increasingly challenging demands on 
our educational programs. 

The ICAF Schools 

At the heart of the activities of the 
college is the 10-month resident 
course, offered each year to 180 se- 
lected military officers and govern- 
ment civilian executives. The Resi- 
dent School uses the term "man- 
agement of resources” broadly. The 
school emphasizes the knowledge and 


skills required for effective decision 
making at the highest levels of the 
national security structure. An at- 
mosphere of intellectual freedom and 
open discussion is encouraged. 

The course is action-oriented. It 
blends formal lectures and small 
group activities, and encourages indi- 
vidual development through inde- 
pendent reading, study, and writing 
in areas of particular interest to the 
student, 

The resident course has grown and 
changed in response to the evolving 
and increasingly complex pattern of 
national security, The program now 
consists of six basic "core” courses 
which provide a survey of the major 
facets of national security and re- 
source management* Three semester- 
length "foundation” courses covering 
the fields of economics, quantitative 
analysis, and organization and man- 
agement support the core curriculum. 
In addition, electives are offered in 
various areas related to students’ 
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career objectives, Optional courses 
may be taken. Roundingf out the res- 
ident program arer industrial and in- 
ternational field trips; student re- 
search projects; simulation exercises; 
case studies of historical, problem - 
solving, and decision-making varieties; 
panel and group discussions and com- 
mittee analysis; and a lecture pro- 
gi'am that features nationally promi- 
nent authorities. 

Until 1947 the ICAF educational 
program was confined to the resident 
course, It became evident, however, 
that extension programs would be 
needed in order to reach the many 
thousands of high-level olhcers and ci- 
vilian officials who could not attend in 
residence, In January 1948, in New 
Orleans, ICAP introduced a program 
of 2- week seminars for reserve 
officers, IVithin a few years, in re- 
sponse to local initiative, the program 
was made available to representatives 
of local business, academic, and civic 
groups, The Seminar School presents 
these seminars in selected communi- 
ties under local sponsorship. Led by 
officers from the military components 
of the college faculty, the seminars 
give the conferees a better apprecia- 
tion of the basic developments and 
problems in the management of our 
national security affairs. 

An increasing demand for further 
extensions of the college program re- 
sulted in establishment in 1960 of a 
graduate-level correspondence course, 
This course has evolved as an off -post 
version of the resident course, and 
has undergone much the same broad- 
ening of scope and changes in em- 
phasis over the years. The August 
1966 issue of the Defense Industry 
Bulletin carried an article by Major 
General William S. Steele, former 
Deputy Commandant of the Industrial 
College of the Armed Forces, entitled 
“The New Look of Our Correspond- 
ence School,^^ In this article, General 
Steele pointed out that the school had 
just started a major adjustment of its 
curriculum to reflect the new direc- 
tions and emphasis of the resident 
course. The changeover has now been 
substantially accomplished, and many 
now developments have taken place or 
are in the offing. 

Correspondence Study Programs 

Until mid-1967, the Correspondence 
School offered one course of study en- 
titled “National Security Manage- 
ment.'^ In July 1967, the school em- 


barked on a second, shorter course, 
“Management in the Depai'tment of 
Defense,'' which is extracted from the 
basic National Security Management 
course. At the same time, the school 
introduced a Selective Study Pro- 
gram, in which individual texts and 
monographs from the National Secu- 
rity Management course may be used 
for infonnation in a specific subject 
area. Through the two foimal courses 
and the Selective Study Program, the 
school affords greater flexibility to 
prospective students in their studies 
of areas most appropriate to their 
needs or interest, 

National Security Management. 

National Security Management is 
the Correspondence School's basic 
course of instruction. It contains 
study material covering the funda- 
mental aspects of areas of knowledge 
that are essential to effective manage- 
ment of national security. National 
Security Management is adapted 
from the subject matter of the resi- 
dent curriculum to the correspondence 
method of study. The subject matter 
is selected and organized to provide a 
basic understanding of a wide area 
and to avoid minor details and useless 
generalities. It is not designed to 
train specialists in any particular 
field but, rather, as the ICAF charter 
directs, to impart knowledge and un- 
derstanding of the economic and in- 
dustrial aspects of national security, 
and of the management of resources 
in all conditions and in the context of 
both national and world affairs. 

The course material is presented in 
small bound volumes, and is organized 
into five integrated units of study: 

• Unit I, Foundations. This "unit 
presents a look at the role of the 
United States in concert with other 
nations, in the world community, and 
the top-level direction and manage- 
ment of ouy national security affairs, 
In addition, it provides an orientation 
in the elements of basic economics and 
of economic analysis, and in the con- 
cepts and practices of modern man- 
agement. 

• Unit II, The Resources Base for 
National Security. This unit app- 
raises our available resources for 
achieving security. These economic ca- 
pabilities and significant potentials 
include human, natural, and energy 
resources; science and technology; 
transportation; and three important 
utilities (electric power, natural gas, 


and telecommunications), A final 
volume in thi,s unit. The Industrial 
Sector, reviews the evolution, major 
characteristics; structure, magnitude, 
and growth trends of the American 
industrial economy; and the role of 
production with its interlocking rela- 
tionship to other elements of the 
economy, and its importance to the 
nation's strength and well-being, 

• Unit III, Plans and Programs for 
National Readiness. This unit pre- 
sents information relating to certain 
basic national policies which provide 
the framework within which nationsl 
security is managed. Subjects include 
programs and policies to maintain the 
strength, stability, and dynamism of 
the national economy as the essential 
base for the nation's security; U.S. 
foreign economic policy; U.S, collec- 
tive defense and foreign assistance 
programs; the methods and current 
planning for economic stabilization 
under various conditions of emer- 
gency; and the nature and scope of 
the problems anticipated in the event 
of a nuclear attack on the homefront 
and the preparedness measures that 
are being taken to deal with these 
problems. 

• Unit IV, Defense Plana, Policies, 
and Decisionmaking, This unit intro- 
duces the student to the concepts, 
principles, and policies which underlie 
and give direction to the managerial 
effort in the Defense Department. 
Areas receiving primary attention in- 
clude Defense organization, planning, 
programming, budgeting, and sys- 
tems analysis, 

• Unit V, The Management of De- 
fense Programs. This unit deals with 
management in specific functional 
areas within the Defense Depart- 
ment: r^esearch and development, pro- 
curement, production, and supply 
management. 

To help keep pace with ever- 
changing concepts and new develop- 
ments, particularly in DOD's broad 
areas of interest, the 24 textbooks 
that now comprise the National Secu- 
rity Management course are supple- 
mented by a series of monographs, 
chapter-length surveys dealing with 
specific national security and defense 
management problems. All break new 
ground. The substance of some mono- 
graphs will find their place in the per- 
iodic revision and updating of ex- 
isting texts; other monographs will 
form the basis for new, full texts In 
select defense management areas, 

Since the beginning of the mono- 
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graph program in 1967, the following 
monographs have been published; 

D«feii£c Hcsourco MAnnercment Systems : 
Project PRIME 

Productioa Mansffcinent: The Defense 
Materials Systems 

Internntlanal Logistics: Interallied Col- 
lalioratlon in Weapons Production 

International Loffistlear Foreign Mili- 
tary Sales 

Defense Manpower ; The Management 
of Military Conscription 

Defense Manpower: Management of the 
Reserve Components 

Defense Transportation : The Military 
Trnfllc Management and Terminal 
Service 

Maintenance Management In the Depart- 
ment of Defense 

Management of Defense Intelligence 

Defense Weapon Systems Management 

Defense Planning and Budgeting: The 
Issue of Centralized Control 

At present, monographs are being 
developed on resource management in 
conditions of limited war, integrated 
logistic support, systems analysis and 
the political process, and the role of 
DOD in civil disturbances, The mono- 
graph series is important as a means 
of dealing with the problem of 
textbook obsolescence and of adding to 
the freshness and vigor of the in- 
structional programs. 

Correspondence School students as 
well as graduates now receive the 
ICAF journal, Perspectives in De- 
fense Management, Each issue of 
Perspectives contains a representative 
selection of current Resident School 
auditorium presentations, student re- 
search reports, and othei^ materials 
drawn from the educational programs 
of the college, Prom time to time, as 
the situation warrants, students re- 
ceive additional materials, such as the 
abridgments of the posture state- 
ments of the Secretary of Defense 
which appeared in recent issues of the 
Defense Industry Bulletin, 

Management in the 
Department of Defense. 

This course is based on 11 text 
Ijooke from the comprehensive Na- 
tional Security Management study 
program, supplemented by mono- 
graphs focusing on defense manage- 
ment. There are two integrated units 
of study j 

• Unit I, The Environment of De- 
fense Management, contains two ele- 
ments, The first, Orientation; The 
Underlying Disciplines, presents the 
broad managerial and economic con- 
cepts which form the interdisci- 
plinary approach to management in 
DOD. The second element, Defense 
Plans, Policies, and Decisionmaking, 
introduces the student to the concepts, 
principles, and policies that underlie 
and give direction to the managerial 


effort in DOD. Areas given primary 
attention include; defense organiza- 
tion, planning, programming, budg- 
eting, and systems analysis. 

« Unit II, The Management of De- 
fense Programs, deals with manage- 
ment in specific and related functional 
areas within the Defense Depart- 
ments missions: research and devel- 
opment, procurement, production, and 
supply management. 

As in the case of the National Secu- 
rity Management course, supplemen- 
tary monographs and other materials 
introduce the student to additional 
functional areas of defense manage- 
ment and to new and particularly sig- 
nificant developments in this field. 

Selective Study Program. 

The Selective Study Program is 
available to a limited group of officers 
and civilian officials who have need 
for information within specialized 
areas. This is not a formal course of 
study. Individual textbooks and mono- 
graphs are selected from the basic 
National Security Management 
course. 


The Bluebooks 

The success of the three study pro- 
grams depends in large measure on 
the quality and timeliness of the Cor- 
respondence SchooPs educational 
materials, In this respect, the schooPs 
specifically tailored textbooks — popu- 
larly referred to as ^‘bluebooks — 
have been of paramount importance. 
Plans for curriculum development are 
prepared, reviewed and revised each 
year on the basis' of a 3-year textbook 
development and revision cycle, The 
objective is to achieve the maximum 
practicable correlation with resident 
instruction and to reflect the ever- 
changing perspectives, concepts, and 
problems in defense and national se- 
curity management, 

A small textbook development 
group within the Correspondence 
School devotes much of its time and 
effort to this task, In collaboration 
with other members of the Industrial 
College faculty and with the assist- 
ance of outside experts and selected 
resident students, the group has been 
through two full cycles of textbook 
development and revision since its ac- 
tivation early in 1961, Drafts of new 
and revised textbooks and mono- 
graphs are coordinated with the col- 


legers Academic Plans and Research 
Office and the Resident and Seminar 
Schools, These and other components 
of the college have helped the Corre- 
spondence School to ensure that its 
instructional materials are sufficiently 
comprehensive to achieve educational 
objectives; are aeciirnte and reflect 
current knowledge and practice; are 
prepared by professionally qualified 
personnel; are organized and pre- 
sented in accordance with sound psy- 
chological principles of learning; and 
are attractive in layout and format. 

The following textbooks are now 
in use : 

Tho Environment of National Scirurlty 
The Notional ScniirUy Structure 
Elements of Defense Economicn 
Mnnaffcmcnt: ConcCDts and Proctlcc 
Humnti Rcsourcca for Notional StrcnRtli 
Natural and Energ-y Resources 
Transportation: Tlte Nation's Lifelines 
Utilities: Electric Power, Natural Gas. 

and Telecom municat Iona 
Scionco and Technology: Vital National 
Assets 

The Inditstrlnl Sector 

Economic Policies for National Strength : 

Tho Quest for Sustained Growth and 
Stability 

United States Foreign Economic Policy 
Emergency Economic Stabilization 
Civil Defense: Planning for Survival 
and Recovery 

Collective Defense and Foreign Aaslst- 
an.ee 

Defenso Organization and Management 
A Modern Design for Defense Decision; 

A McNnmnrn-Hitch-Enthovcn Anthol- 
ogy 

Case Studies In Military Systems 
Analysis 

A Commentary on Dofeiise Management 
Requirements: Matching Needs with 
Resources 

Defenso Research and Development 
Procurement 
Production for Defense 
Supply Management 

Of tliGSG 24 texts, only 3 bear publi- 
cation dates going back to 1964, Two 
were published in 1966, 6 in 1966, 0 in 
1907, and 8 in 1068. Work is in pro- 
cess to update the few oldest texts, 
All in all, considering the long lead 
times from conception to production 
and publication of textbooks, the In- 
dustrial College can take rightful 
pride in the currency, as well as in 
the high quality, of its bluebooks, 

Although they are designed basi- 
cally for its instructional needs, the 
Correspondence SchooVs textbooks are 
used extensively in other ICAP pro- 
grams and in the programs of other 
government agencies. All Services, 
for example, draw heavily on the blue- 
books in support of their ROTC pro- 
grams. The Business and Defense 
Services Administration of the Corn- 
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merce Department recently ordered 
3,000 copies of the ICAP text, "Pro- 
duction for Defense,” for use by 
agency headquarters and field staffs, 
and for the orientation and training 
of BDSA*s National Defense Execu- 
tive Reservists, 

Forward Planning 

Along with other components of the 
Industrial College, the Correspond- 
ence School has been projecting its 
plans and programs on a B-year 
basis, which helps to ensure an or- 
derly identification of edinration re- 
quirements and permits suitable plan- 
ning foi’ the best use of x^esources. 
The school is guided by college-wide 
assumptions about the future world, 
domestic and defense environments, 
the clientele to be served, and basic 
educational goals. Within this frame 
of reference, the school plans its oper- 
ations so as to improve on-going pro- 
grams and to meet projected educa- 
tional objectives over a reasonable 
period* 

To date, much of the Correspond- 
ence SchooPa effort has been directed 
to the conduct and support of indi- 
vidual home study under the National 
Security Management and Manage- 
ment in the Department of Defense 
courses. In the past year the school 
began to expand a concept in educa- 
tional methodology — one that com- 
bines the advantages of guided self- 
study with those of group discussion, 
This group study program places em- 
phasis on individual preparation and 
study as a prelude to group discus- 
sion. At the group meetings each 
member presents his opinions and 
reactions, and compares his experi- 
ence and thinking with those of other 
members. This provides a strong mo- 
tivation to the individual participants 
and helps to develop and project intel- 
lectual and leadership capabilities. 
Enrollments in group study now total 
approximately 4,000 (2,000 Army, 600 
iNavy and Marine Corps, and 1,600 
Air Force) , 

Group study programs have been 
organized for the moat part in local 
reserve officer training schools and 
units, The Military Services provide 
facilities and instructors; ICAF en- 
rolls each student individually, pro- 
vides text materials, tests, evaluating 
and counseling services, and assists in 
the development of instructors* 
fiTuides, 

In addition, a number of study 
groups, containing a mixture of re- 


servists, I'egular officers, and civilians, 
have been organized, mainly in the 
Washington area. On occasion, ICAF 
faculty have served as visiting In- 
st I’uctors for these local gToups. We 
contemplate expanding this program, 
with increasing ICAF participation 
and, if experience indicates the desir- 
ability of such action, with ICAF 
leadership of some groups. 

Looking further into the future, 
ICAF may conduct or sponsor an As- 
sociate Correspondence Course, using 
the group-study approach and aimed 
primarily at active duty military and 
government civilian officials at major 
headquarters and bases of military 
and other government departments, 
to whom reserve officer group-study 
is inaccessible or inconvenient. If con- 
sidered bo be desirable and practi- 
cable, this program will be extended 
progressively, with ICAF playing a 
large role in providing study mate- 
rials, guidance, instruction, moni- 
toring, and inspection. 

Still further in the future is the 
concept of a Senior Associate Corre- 
spondence Course, Conducted by 
ICAF, that course would be aimed 
primarily at senior active-duty and 
reserve officers and government exec- 
utives in the Washington, D.C. area, 
who are not able to attend the resi- 
dent course. Based on the National 
Security Management and Manage- 
ment in the Department of Defense 
course materials, this course would be 
supplemented extensively by study 
materials drawn from the I'esident 
program. It may include limited at- 
tendance at Besident School lectures, 
and could well develop ultimately into 
an “associate” resident program. 

Also in the concept stage is an ad- 
vanced coui'se on defense decision 
making. This is visualized as a home- 
study program for graduates of the 
resident or correspondence courses. 
Rigorous educational qualifications 
for admission would be established, 
and the course would be based on spe- 
cially developed materials focused on 
sophisticated aspects of defense deci- 
sion making, The course requirements 
would be demanding, and students 
would have wide latitude for indi- 
vidual specialization. 

The move toward group study has 
created a need for comprehensive 
guidance for instructors in the effec- 
tive conduct of discussions, The Cor- 
respondence School is cooperating 
with the Military Services in the 
design of instructors* guides for use 


in reserve officer group study pro. 
grams, ICAF may ultimately assume 
full responsibility for the design of 
insti’uction guides for all existing^ 
new, and revised texts, as well as for 
the preparation of course outlinei, 
summaries, interpretative commen- 
taries, and other materials. These 
would help individual students, as 
well as group leaders, to get the 
greatest benefits from Correspondence 
School programs. 

The Correspondence School will 
strive for continuing improvemewt 
of curriculum materials, educational 
methodology, and evaluation tech- 
niques in both its home and group- 
study programs. It is continually de- 
veloping and systematically reifini^g 
course materials, and is making mean- 
ingful estimates of student compre- 
hension and achievement Multiple 
choice examinations have been con- 
structed to measure learning effective- 
ness in terms of clearly defined edu- 
cational objectives. The school follows 
a constructive program to encourage 
students to start, continue and finish 
the courses in which they have been 
enrolled, and professional counseling 
reinforces Jeai'ni ng. 

Considerable effort is now going 
into design, testing and validation of 
test items, analysis of results, and 
standardization of examinations. 

An Opporlunfty 
for Self-*Development 

Considering the importance of the 
issues involved in our national secu- 
rity and the proportion of resources 
devoted to its support, education of 
present and future policymakers and 
leaders in this field cannot be passed 
over lightly. For those who cannot 
attend the resident course, the Corre- 
spondence SchooPs programs offer ex- 
traordinary opportunities to develop 
the professional attitudes, perspec- 
tives, and breadth of view needed for 
leadership in today*s defense environ- j 
ment. The schools objective is ed«<a- 
tion^ not training. Specialists, as well 
as generalists, will profit immeasin^ 
ably from close, disciplined study of 
the texts and other educational mate- 
rials used in the Correspondence 
SchooPs two formal courses of in- 
struction. Successful completion of 
these courses requires diligent appli- 
cation of time and effort; an average 
of 12-16 months for the National Se* 
curity Management course; and some 
4-6 months for the shorter, derivative 
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Management in the Department of 
Defense course. 

Enrollment in ICAF Correspond- 
ence School programs i^equires a col- 
lege education through the bacca- 
laureate level or its equivalent in 
professional experience. Specifically, 
the National Security Management 
and Management in the Department 
of Defense courses are open to : 

Military ofllccrB of all components of 
tho Defense Department and tlio Coast 
Guard who are serving on active duty. 

Military oilicers of nil components of 
the Defense Department and the Coast 
Guard who arc on inactive duty in tho 
grade of major or lieutenant commander 
and above. AlsOi ofllccrs of Junior gradca 
wlto are aflillatcd with nn organized re- 
serve program or reserve oflUccrs* school 
may be enrolled. 

Federal, state, or local government 
employees rated GS-H (or eaulvalent) 
and above will be accepted, and trainees 
In civil service intern programs with 
lower ratings may bo accepted if they 
are recommended by appropriate super- 
visora. 

Civilian executives and members of 
the several professions may bo accepted 
If ICAP resources permit. 

All applicants are considered on their 
individual merits, In some instances, 
applicants who do not fully satisfy 
the specified selection criteria may be 
accepted on a conditional basis, and 
participation on this basis will be con- 
tinued as long as the student demon- 
strates satisfactory progress. 

The selective study program is open 
to military ofTicers of all components 
of DOD serving on active duty in the 
giade of lieutenant colonel or com- 
inander, and above, and to Federal 
employees rated GS-13 and above. 

Course materials are provided at no 
cost to the student. Each student who 
successfully completes a study pro- 
gram is permitted to retain the texts 
and the supporting monographs and 
related materials for his personal li- 
brary. In most instances, the texts 
will remain on the graduate^s book- 
shelf within easy reach for re-reading 
a ml reference. 

A certificate of completion signed 
by the Commandant of the college is 
issued to everyone who satisfactorily 
aompletes either the National Secu- 
rity Management program or Man- 
agement in the Department of De- 
fense program. Distinguished gradu- 
ates in either course receive special 
letters of recognition, Satisfactory 
completion of the coui’sea by military 
>fTicers and civilian government em- 
ployees is officially reported to the ap- 
propriate Military Service or civilian 
agency. 


Reserve officers not on extended 
active duty may earn 60 reserve 
points through successful participa- 
tion in the National Security Manage- 
ment study program. These officers 
may earn 24 reserve points through 
successful participation in the Man- 
agement in the Department of De- 
fense program. Reserve points have 
not been authorized for the selective 
study program. 

Over and above the special incen- 
tives of reserve points, certificates of 
completion, and the opportunity to ac- 
quire a unique collection of books, 
there is the satisfaction of having un- 
dergone a rich educational experience. 
The Correspondence School's pro- 
grams go far to broaden the student's 
horizons and sharpen his profession- 
alism. The graduate's reward will lie 
in the knowledge that, through this 
extra effort, he is better equipped for 
service in tho national and interna- 
tional security structure. In this re- 
spect the ICAF Correspondence School 
is not just one more instrument for 
continuing education; it is a vital 
component of the nation's prepared- 
ness for leadership in emergencies, 


U.S. Army Test and 
Evaluation Command 

( Continued from Page 6) 

oping, producing, supplying and main- 
taining tlie Army materiel sched- 
uled to be in the pipeline at that time, 

TECOM la plugged into the main 
logistics circuit. It is part and parcel 
of the total system, At the very least, 
the command's test reports and rec- 
ommendations provide the reliable 
basic data needed for evaluating Aimy 
materiel at any stage in its life cycle 
— ^from concept to discard, 

Already rich in experience, the sev- 
en-year-old Test and Evaluation Com- 
mand represents the Army's first long 
step in the direction of an ideal test 
organization, Its further development 
as the principal decision-making tool 
in the Army's new logistics system is 
limited only by its capability to 
absorb and exploit tomorrow's tech- 
nology, management processes, meth- 
odology, instrumentation and engi- 
neering concepts. 

In short, when our legions are sent 
to the stars, TECOM will be ready. It 
has already tested vehicles for use on 
the surface of the moon I 


Electronics Aid 
Photomapping for 
Air Force 

A new electronic aid to airbome 
geodetic surveying, the Refractive 
Index Sounding System (RISS), is 
being developed for the Air Force. 

The system is being produced by 
the Bendix Environmental Sciences 
Division, Towson, Md., under the 
direction of Aerospace Instinimenta- 
tion Program Office of the Air Force 
Systems Command’s Electronic Sys- 
tems Division, L.G. Hanscom Field, 
Mass. 

mss will be used to gather 
meteorological data, such as tempera- 
ture, pressure and humidity, for com- 
putation of the atmospheric refrac- 
tive index, This, in tum, will penult 
correction of radio signal tracking 
errors caused by water vapor in the 
atmosphere. The cori-ections result in 
increased accuracy of longitude and 
latitude determination on photo- 
graphic maps. 

The RISS progi^am calls for 10 
portable sounding systems, to be com- 
pleted in 1970. Each unit includes an 
antenna, baseline calibration cham- 
ber, gasoline generator and balloon 
radiosonde. 

Eventually, RISS will be used in 
the Aerospace Cartographic and Geo- 
detic Service’s photomapping mission 
to conduct world-wide photomapping 
surveys, 
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ASPR Commif'fee Case Listing 


The following is a listing <re- 
as of June P, 1969) of tho 
cases currentlr under considera^ 
tlon by the Armed Services Pro- 
cfirement Regulation {ASPR) €om>^ 
mittee, of the Office of the 
Secretary of Oefense 
Qmtallations and J^ogisticsi)^ 

On items marked by asterisks^ 
the text has been omitted to 
shorten the Ihtingt The asterisks 
denote actions taken as shown 
below i 

*^^ase closed f no ASPR revi^ 
siom resulting* 

* C<is« closed^ approved for 
printing in a subsequent ASPR 
revisioju 

' cloaedr approved for 
printing snhfcct to further govern^ 
ment coordination* 

The listing includes subjects of 
to contractors hut 
ctndes cases of a minor or editorial 
nature, those corinidcred seimtivc, 
and those involving a deviation 
from the regulation which are 
processed by the ASPR Commit- 
tee* 

The ASPR Committee meets with 
rapretentutivea of major industry 
associations periodically to explain 
the purpose and stains of each of 
the cases under consideration, and 
tfi ansivflr questhns from industry 
representatives concerning the 
cases* All proposotl ASPR changes 
of major policy are forwarded to 
industry assochUons In draft 
form for the review and com- 
monts of the asaaciaiion member^ 
^hipti* Industry comments are 
evaluated by the Defense Depart- 
ment before a final decision on the 
proposal h nipde by the ASPR 
Commlitee, 


*n«nt(il GimrffCH for tfao of Government 
Property. 

♦♦Coat Principle — Deprccinlion. 

♦♦Kiunl ISmpIoyment Opporlunlty, 
Bovlov of the Implcmonlatlon of Public 
Lnw 8T-G53. To iin<ici‘UkG o lovlow of tho 
ASPR ImplomGntiitioTi of Public Lnw 87-0163 
oij llio bnala of tho experience thus far ob- 
tained, to (IctovmtiiQ the need for further 
irtiittance or clarli^cntlon of such coverngre. This 
review has been divided Into five broad aieaa 
as followaj 


(a) Tho anbnatasion of data. When is data 
subinltted? SubmlBsion vs. disclosure or Avail- 
ability, Identification of data. Gontractiner offl- 
cer (and other) documentatiQU. 

(b) Defltiitlons of '‘^current" and ‘‘complete.'* 
Prom the standpoint of lenson ableness and 
prnetlcablllty. How should stgniflcnnce be con- 
side led? 

Cc) Examination of Records. Audit befoie 
negotiation Audit after continct award. Audit 
of subcontractor data. 

(d) Subcontract Problems, Subcontracts un- 
der firm dxed'' price primes, Second- and third- 
tier a ubcon tracts. 

(c) Significance. Piom the standpoint of 
price negotiation va, application of defective 
pricing clause. Price changes after price agi ce- 
ment but befoie contract award. 

Proposed coverage on (a), (b), (c) and <e) 
w«B piovloualy circulated to industry for com- 
ment, and tho results of this effort wore Issued 
In Defense Procurement Circular No. 67, dated 
Nov, 80, 1067, 

Proposed coverage on the subcontinct aspect 
of this mntter has been forwarded to industry 
and other government agencies for comment, 
Tho comments have been received and consid- 
eration of this aspect of the problem is con- 
tinuing. 

Cost Information Reports (CIR), Proposed 
ASPR coveiage for Cost Infoi motion Reports 
has been developed and was approved for print 
by the ASPR Committee. However, printing 
has boon withheld because the basic DOD 
Instruction Is being icvised and the changes 
contemplated will icciulre ledraftlng the ASPR 
coverage. A CIR clntisc was Issued in ASPR 
Revision No. SO, dated Sept. 1, 1068. Revision 
of the Instruction is ailtl In pioccsa. 

**♦ Contract Modifications. 

♦Handbook for Procurement Quality Assur- 
ance. 

Communications Services. Development of 
unifoim ASPR coverage which would permit 
doloUon of existing departmental coverage 
with lespcct to procurement of communication 
services from both regulated and unregulated 
aiipplicra. Industry comments have been re- 
ceived, consldeied and levlsed coverage devel- 
oped, Final action on this coverage has been 
delayed awaiting review by higher authority. 

Advance Understandings of Allowability, 
ASPR lS-107. To revise the existing ASPR 
pntagrnph to explicitly provide that such 
ngreemonta must be in writing to be binding 
on the Government, Pioposed ASPR coveiage 
concerning Advance Understandings on Par- 
ticular Cost Items was foi warded to Industry 
for comment on May 120, 1968. The subject 
matter, together with comments received from 
industry and other government agencies, are 
still under consideration, 

♦Compensation Review Procedures. 

♦♦Help Wanted Advertising— ASPR IS-- 
205.33. 

Technical Data Warranty, To consider the 
advisability of Incorporating In ASPR a war- 
ranty clause- for technical data. Proposed 
ASPR covernge with respect to the subject 
matter was foi warded to Industry for comment 
on May 17, 1868, Indnatvy comments have been 
received and considered, and the proposed 


ASPR coverage developed under the subject 
matter has been appiovcd for printing subjecl 
to ratlflcnlion by higher nuthoiity, 
♦♦Predotormlnotlon of Rights in Data, 
♦Reporting of Labor Disputes. 
♦Modification of Weighted Guidcllnea To 
Give Greater Recognition to Invested Cspltal. 

♦♦Purchase vs. Lease; Allowability of Cuti 
under ASPR 16-205.34 and 16-206,48 far 
ADPE, Other Equipment and Ruildlnga, 
Revisions to ASPR 16-205, Cost Prlaclplw 
on Bid and Proposal and Independent Research 
and Development, Tho proposed revistona to 
the existing ASPR coat principles on Independ- 
ent Reaeaveh and Development and Bid end 
Proposals wore developed as a staff action out- 
side of the ASPR Committee, and referred to 
the committee for editing and obtaitilnE of 
industry comments. This material waa far- 
waided to industry on Jan. 28, 1968, Oa 
March 26, 1968, tho leporting date for aub- 
misBlon of comments by Industry and govcin- 
ment agencies was extended to June 80, 1968. 
Industry comments have been received and are 
under study, 

♦♦Revision to ASPR IS -2 06,41— Taxes, 
♦♦Evaluation of Options, 

♦♦Limited Rights Legend. 

Clauses for Service Contracts. To develop a 
new pait foi ASPR Section VII to cover bctv- 
ice contracts generally. Incorporating by ref- 
erence to the extent feasible the flxcd<prlce 
and cost-velmbin sement clauses contained la 
Parts 1 and 2 of Section VII, This mattei la 
still under development, 

♦♦Organization Costa, ASPR 16-205.23. 

First Article Approval, To considei levhing 
the First Article Approval policy set forth 
in Section I, Pait 19, in light of the dllllcultka 
which have been expcHcneed both by the Gov- 
einmcnt and by industry under the existing 
ASPR coverage. Consideration of a pioposed 
le vision of the subject matter began in June. 

Revision of tho CWAS Coverage. To con- 
sider recommendations submitted by the 
Industry Advisory Council Working Group 
to lower the thicshold and also extend the 
GWAS coverage to certain areaB of sdirilnl- 
trative controls now excluded from the CWAS 
coverage. Consideration of this matter bcer^n 
in Juno, 

Proposed ASPR 9-203 (f) Clause, Rights In 
Technical Data — For RDT&E and Acquisition 
Contracts for Major Syatema and Subsyitfini. 
To consider modifying tho ASPR policy, con- 
cerning rights in technical data, Insofar as 
RDT&E and Acquisition Contracts for Major 
Systems and Subsystems aic conccincd, by 
prescribing a special cause for inclusion in 
prime major syslemB and. piimo subsystems 
RDT&E contracts which would requite the 
contractor to permit subcon tractors to sell aub- 
con tractor fabricated parts or services directly 
to the Rovornment without the payment of 
license fees or other inhibition notwithstand- 
ing that such subcontractor effort may require 
the use of limited rights data fu ml shed by the 
prime contractor. Consideration of the cover- 
age in this area was delayed awaiting receipt 
of comments from CODSIA, The comments, 
dated April 28, 1069, are now under study 
Mandatory Application of A9PR Cost Prln- 
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Idea In Fired-Price Contracta, To develop a 
evialon of AS PR Section XV to make use of 
Kc ccat principles sot forth In Pnita 2, 3 and 

mandatory in ftxed-pnce contracts, whenever 
QSta aio relevant In the pi icing of fixed-piice 
on ti acts. A draft of the proposed coverage to 
ccomplieh the foregoing was forwnided to 
industiy foi comment on May 14, 19GD 

♦•Aircraft, Miaallc, Space Vehicle Accident 
Reporting and InvcBtlgation Clause. 

Title ond Rlak of Lohh Clause— 7-1 03, 6, Ap" 
pJIcablllty to Cost Relmburaemciit Type Con- 
tracts. Tof consider the applicability of the 
TitJe and Risk of Loss Clause, ASPR 7-103.6, 
to coat-iclmbuiscment type con ti acta, in light 
of a letter from AlA, dated April 9, 1DQ9. 
Thfa pioblem is under consideration by the 
committee. 

DeDnitization Clause for Letter Contracts. In- 
dustry comments on the proposed clause have 
Iwen received This inattei is cuirently under 
consideration. 

•Contributions and Donations, 

ASPR 14-496, Nonconforming Supplies and 
Services. Revise ASPR 14-400 covering Ac- 
ceptance of ‘*N one on forming Supplies or Serv- 
ices'" to emphasize government policy that sup- 
plies or services which do not conform in all 
reap cots to the contract requirements be re- 
jected r and to simplify the administrative 
burden cicated by the acceptance of noncon- 
foiming supplies and servicea. This matter 
was forwarded to Industiy for comment on 
ifay 1, 1969. 

Amendment of Certain ASPR Provisions 
Relating to Patents and Data. To update and 
collect ASPR Section IX dealing directly or 
indhectly with respect to Patents and Tcch- 
rlcft] Data piovisions without making any 
substantive change In the section, ns well ns 
providing a l?ew assignment form for use in 
lieu of the form presently appearing is 
ASPR 0-109,4. This material was forwarded 
to'fcidiislry for comment on Ap ril I Qj ^69. 

Delinquent Delivery Schedules on Other 
Than Cost-Uclmbursoment Type Supply and 
Service Contracts. To modify various provl- 
Bions of Section VIII, Part 6, to clarify the 
rights and obligations of both parties In the 
event of delinquent poiformnnce. The pro- 
posed leviBlons weiQ forwarded to industry for 
comment on March 3, 1969. 

Review of Bid Protest Rcgulotlons. To con- 
sider the iccommcndations of the Senate Select 
Small BuBinesa Subcommittee with respect to 
the subject matter in coordination with the 
General Services Administration (GSA). 
Changes to the ASPR and FPR coverage In 
ths subject area have been developed and are 
currently being considered by higher author- 
ity in DOD and GSA. Upon ratification, these 
changes will bo issued in subsequent revisions 
to the two regulations. It is not contemplated 
that industry comments will be Bolicited in 
this area. 

Proposed Revision to ASPR 15-203 Regard- 
ing Olf-SIte Burden Rates. To revise lB-208(d) 
to emphasize the possible requirement for spe- 
cial overhead rates for contracts performed 
at locations physically lemoved from the con- 
tractor's primary location, The proposed revi- 
sion In this area wafl forwarded to industry 
for comment on March 3, 1969, Comments 
have been received and are currently under 
con si derot I on. 

Application of Burden to Settlement Ex- 
penses ond Settlements with Subcontractors. 
Proposed revisions to ASPR Section XV, 16- 
2(^G.42'(f) and (g) to clarify the treatment of 
a«ttlement expenses taken Into account fol- 
lowing termlnotion were forwarded to Indus- 


tiy for comment Feb 6, 1969. Industry com- 
ments have been leceived and are currently 
under consideration. 

Accounting and Control for Government- 
Owned Property. This case, which addicsaes 
itself to the 1 capons I bllity for loss or damage 
to government property occurring duiing the 
period when an acceptable propel ty system 
was not maintained, has been circulated to 
indusUy for comment. These comments Qie 
piesontly being evaluated by a aubcomraittee 
before fuithei* review by the Contrnct Ad- 
ministration Panel and the ASPR Committee. 

Transfer of Materials Between Contracts. 
This case addresses Itself to a proposal to 
peimit easier transfer of material between 
contracts, and to peimlt retention by con- 
ti actors of excess, contractor-acquired, gov- 
ernment-owned mateiial at the lesser of cost 
or mniket, and was submitted to Induatiy foi 
comment on Peb. 18, 1969, Comments have 
been leeelved and are being consldeied. 

CODSIA Termination Recommendations. This 
case contains requirements foi the contracting 
ofilcev to notify the continctov under a par- 
tially funded cost-reimbursement type contract 
to submit a pi’oposal for the adjustment of fee 
when the contractor Is approaching the limits 
of the funds allotted to the contrnct, and the 
contract is not to bo further funded. Other 
mlscellaneouB changes in Section VIII are also 
included. The case was submitted to Industry 
for comment on Feb, 27, 1960. Comments have 
been received and aie being considered. 

"Terminations - Deferring Determination 
Whether for Default or Convenience*" Clause. 
To considei whether an ASPR clause embody- 
ing the subject concept should be devcloi>ed 
for inclusion in the regulation. Such a clause, 
halfway between the piesent ASPR "Default" 
clause ond the present ASPR "Termination for 
Convenience of the Government" clause, would 
permit termination of a contioct while defer- 
ring the contraotlng office's decision as to 
whether (1) the contract la In default or (2) 
termination should be for convenience of the 
Government, To also consider whether the 
"Stop Work Order" clause should bo modified 
to authorize conversion of a stop work order 
to a termination for default aa well as a ter- 
mination for convenience, as is now provided. 

Guidelines for Administration of Small 
Buslness/Labor Surplus Area Subcontracting 
Program Clauses. To develop uniform guide- 
lines for administration of the Small Business/ 
Labor Surplus Area Program douses at both 
the prime and subcontract level. The ASPR 
coverage upon adoption would supplant the 
similar though not identical coverage cur- 
rently used by the MiUtory Departments. 

Foreign Tax Clause, 11-^03. To consider 
whether the Foreign Tax clause, prescribed 
by 11-403, should be rovlsod In light of the 
letter received from CODSTA, dated Dec, 20, 
1008, recommending adoption of a revised 
foreign tax clause. 

Conflict of Interest Clause. To consider 
whether further guidance In the regulation 
and appropriate contractual safeguards should 
be provided to avoid conrtlcta of interest which 
may be occasioned by acquisltloits nnd mergers 
involving systems engineering contracts, 

ASPR Section IX, Part 2. To consider 
whether amendments to Section IX, Part 2, 
and other pertinent ASPR sections ara neces- 
sary in view of the rc-Issued DOD Instruction 
6010.12, dated Dec, 6, 1968, entitled, "Manage- 
ment of Technical Data." 

Use of Firm Fixed-Price Contracts for De- 
velopment. To consider whether the ASPR 


coverage concerning use of Arm fixed -price 
contracts for development should be levised 
In the light of studies made by the Military 
Dopartmenta in addition to prior changes 
made in the ASPR Revision No 30 

Construction Warranty Clause, ASPR 1-324. 
10. To develop a revision of the subject clause 
in light of comments of the Association of 
General Contractors covering {11 design, {2) 
damages fiom defects and failures, and (S) 
USD of the tcim "agent." 

Specially Rated DOD Insurance Plans; (A) 
DOD Term Insurance Flan and (B) The Na- 
tional Defense Project Rating Plnn. To review 
the cited insuiance plans to ascertain whether 
revisions theieof arc necesaaiy in order for 
them to nccompllah their intended purposes, 
particularly in the light of the fact that the 
plans arc not being used to the optimum ex- 
tent. 

Recommended Changes to (A) Croup Tnsur- 
anc© Plans Under Cost-Reimbursement Type 
Contracts, 10-505, and (B> "Insurance-Liabil- 
ity to Third Persona" Clause, 7-203,22, To 
consider a revision of (1) 10-605 "Group In- 
surance Plana Under Cost-Rcimbinsement Type 
Contract" to provide for review by Inauranco 
pciaonnel of the Military Departments, rather 
than approval and submission of the insurance 
representative's findings to the Defense Con- 
tract Audit Agency as to the allowability of 
costs of such plans, and (2) 7-203.22 "In- 
surance-Third Party LinhlUty" clause to make 
mandatory the submission of group insuianco 
plane under the clause to the Government for 
levieW. 

Location Allowanccg at Unfavorable Loca- 
tions. To consider whether the desirability of 
removing the current language in 12-105 ond 
15-206.6 (j) on the basis that the existing cov- 
erage is no longer necessary, does not serve 
a useful purpose and, thus, should bo elim- 
inated. In conjunction with this action, to 
consider the desirability of modifying 16- 
107(1) to add coverage with respect to allow- 
ances for off-site pay, incentive pay, location 
allowances, hardship pay, cost of living dif- 
ferential, nnd the like. 

Vorlfiratlon of Catalog or Market Price Ex- 
ceptions Under Public Law 87-663. To consider 
the recommendation of the General Accounting 
Office that ASPR be revised (1) to require 
contractoia to submit sales data of recent com- 
merclAl sales for approximately similar quan- 
tities of the proposed purchase by the 
Government, prior to accoptonce by the Gov- 
ernment of a catalog or market price; and 
(2) to further provide that contracting oIR&era 
bo required to verify the sales data submitted 
by contractors. 

Health and Safety Clauses. To review and 
present recommended changes concerning the 
applicability of the Health and Safety clauses 
currently prescribed in 7-104,78, ,79 and .80, 
In light of the comments on this matter re- 
ceived from CODSIA, 

Government Property Clauses. To consider 
the dealvablllty of lovlsing the Ooveinment 
Property clauses to require contraotors to as- 
sume responsibility for low dollar amount rc- 
paiis to government furnished property, thus 
paralleling the procedure currently used In 
the Ground and Flight Risk clause which 
eliminates the administrative burden resulting 
from low dollar value claims under the Ground 
and Flight Risk clause, 

Heyislon of ASPR B-311, C-3U and S3-693, 
To make necessary revisions to Appendices 
B-311 and C-811 and Supplement 8 to provide 
for uniform reporting by contractors on gov- 

(Continued on Page S6) 
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Air Force Flight Dynamics Laboratory- 

Focal Point for Most Flight Vehicle System Technology 


Colonel Joseph R. Myers, USAF 


T he Air Force Flight Dynamics 
Laboratory — Where is it? What 
is its mission? What is it? What 
does it do, and what is portended for 
its future? The Air Force Flight Dy- 
namics Laboratory (APFDL), located 
at Wright-Patterson APB, Ohio, is one 
of the nine laboratories of the Air 
Force Systems Command (AFSC). In 
consonance with its mission, it is the 
focal point in the Air Force for all 
technology associated with flight 
vehicle systems, except for the pro- 
pulsion and avionics subsystems. The 
broad flight vehicle technical domains 
for which the laboratory has respon- 
sibility are; 

• Structures. 

• Flight mechanics (aerodynamics, 
aero thermodynamics, performance and 
trajectory analysis), 

• Dynamics (vibration, flutter and 
acoustics). 

• Flight control (stability and con- 
trol, handling qualities, cockpit dis- 
plays, components and subsystems), 

• Vehicle equipment (internal en- 
vironmental control, retardation and 
recovery, crew escape and crew sta- 
tions, airframe bearings and landing 
gear subsystems). 

.The program of the laboratory 
(both in-house and contracted) con- 
tains the Air Force exploratory and 
advanced development effort asso- 
ciated with the foremention ed tech- 
nical domains. 

Basic objectives to which the labor., 
atory addresses its effort are, first, to 
conduct an exploratory and advanced 
development program which is di- 
rected toward the solution of critical 
technical problems anticipated in the 
development of future Air Force flight 
vehicles; second, in the laboratory’s 
areas of responsibility, to continually 
enlarge and upgrade techniques, de- 
sign criteria, ground and flight simula- 
tion methods and instrumentation 
which can be used as a technological 
foundation for the design of advanced 
flight vehicles, possibly not yet even 
in the concept stage; and, third, to 
provide quick response solutions to 


Air Force problems associated with 
operational flight vehicles, particu- 
larly those involved in Southeast Asia 
and with flight vehicles under develop- 
ment. 

In fulfllling these objectives and re- 
sponsibilities, the laboratory must 
conduct unceasing review and assess- 
ment of the possible enemy threats 
and current and future needs, as ex- 
pressed in research and development 
guidance sources, to ensure that its 
program is responsive, This function 
has a further payoff in that, when in- 
dustry responds to Bequests for Pro- 
posal on contracted portions of the 
laboratory’s research and development 
program, it can do so with the knowl- 
edge that these programs reflect fu- 
ture Air Force requirements, This 
knowledge enables industry to better 
plan its own internal flight vehicle 
technology research and development 
programs, using Air Force guidance 
toward areas of future interest. 

Further coupling with industry is 
provided through laboratory review of 
the work being accomplished under 
independent research and development 
programs of the major airframe man- 
ufacturers. The laboratory is charged 
by DOD with this responsibility in the 
areas of flight vehicle technology. Ex- 
changes of viewpoints on needs and 
the work being conducted and planned 
are intended to lead toward more 
significant efforts and findings. The 
laboratory, also, constantly assesses 
the effort of flight dynamics research 
and development being conducted in 
other Service laboratories, the Na- 
tional Aeronautics and Space Admin- 
istration (NASA), the Federal Avia- 
tion Agency, and industry. This as- 
sessment ensures knowledge of the 
current relevant state of the art and 
assures more effective direction of 
efforts, particularly important in view 
of limited budgets. 

A viable interface with the tech- 
nical and scientific community, and an 
awareness of military and national 
goals and changing bases of tech- 
nology, is maintained through par- 


ticipation by laboratory personnel in 
a wide range of organizational activ- 
ities. They serve on planning and 
working units of inter-Service, m- 
tional and international groups, 
AFFDL personnel are assigned to 
committees and special groups ol 
DOD, the Defense Atomic Support 
Agency, Headquarters, U.S. Air Force, 
NASA, NATO's Advisory Group for 
Aerospace Research and Development, 
the Amei'ican Institute of Astrouau- 
tics and Aeronautics, and American 
Standards Association, the Nationnl 
Academy of Sciences, and a large 
number of technical and scientific 
societies, 

In ferreting out Air Force current 
and future technical needs in the 
various areas of flight dynamics, 
AFFDL uses several techniques, To 
obtain data and define problems in- 
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volving capabilities of flight vehicles 
^in the Southeast Asia conflict, teams 
of specialists have been sent to the 
area for on-the-spot determinations. 
For example, a comprehensive air- 
craft survivability program for con- 
ventional weapon threats was devel- 
oped from such initial surveys. A 
common method for determining needs 
has been working level, eyeball-to- 
eyeball discussions with personnel 
from the Air Force's operational com- 
mands and AFSC's product divisions 
f Aeronautical Systems Division, Elec- 
tronic Systems Division, and the Space 
and Missile Systems Organization). 

, To ensure that the laboratory pro- 
i gram is properly responsive, APFDL 
^ personnel review documented tech- 
nical needs from the product divisions 
for program guidance. 

Diversity of Technical Effort 

Some of the technical concepts 
which the laboratory has recently ex- 
plored and advanced in response to 
Air Force needs are; 

• Self-contained aircraft oxygen 
I systems. 

• Steerable parachutes. 

• Beryllium structural members. 

• Development of XV-4B aircraft 
, for VTOL flight control research. 

• Expandable aircraft tires, 
i ♦ Air cushion landing gear. 

• Portable low visibility approach 
and landing equipment. 

• Survivable flight control system 
(fly-by-wire). 

• Dynamic vehicle loads detormina- 
I tion for substandard landing sites. 

! • High lift- to- drag reentry vehicle 

configurations. 

! • Improved vehicle trajectory anal- 

j ysis techniques. 

! • High temperature structure in- 

corporating cryogenic tankage. 

A few of these will be described 
briefly to indicate the scope and status 
of the efforts. Some of the concepts 
j have been developed to the point of 
incorporation into flight vehicles. 
APFDL efforts are bringing many of 
them into consideration in the design 
and development cycle of a number of 
vehicles, 

A new on-board oxygen supply sys- 
tem, which concentrates oxygen from 
the air, is in final development for use 
in fighter aircraft. Feasibility has 
been established for this unique device 
in which a highly reliable static elec- 
trolytic cell produces 100 -percent pure 
breathing oxygen. Successful develop- 
of the oxygen concentrator will 


revolutionize breathing oxygen logis- 
tics by eliminating the need for the 
present extensive ground support 
facilities and equipment associated 
with liquid oxygen manufacture, stor- 
age, transportation and servicing. 

The laboratory has developed proto- 
type automatic homing parachute sys- 
tems for pi*ecise delivery of urgently 
needed supplies and equipment, A 
steerable radio-homing system has 
been flight demonstrated to the Tac- 
tical Air Command, Inherent in this 
concept is the almost limitless size of 
the parachute payload, which may be 
small emergency supply packages or 
heavy earthmoving equipment, trucks, 
artillery, nose cones, or satellites. The 
steerable parachute is potentially im- 
portant for applications ranging from 
situations such as the Vietnam war 
to space program endeavors. 

Initial use of beryllium as a primary 
load-carrying aircraft member was a 
joint effort of AFFDL and McDonnell- 
Douglas Corp. to design, build and 
flight test a bex^yllium rudder on an 
F-4 aircraft. This rudder is SB per- 
cent lighter than the production P-4 
rudder and four times as stiff. While 
the use of beryllium in the P-4 rudder 
is not a “cost effective" application, 
this program has demonstrated that 
beryllium design technology for air- 
craft use is “here," As a result, beryl- 
lium can be considered in future sys- 
tems where its outstanding strength/ 
weight ratio can justify its cost, 

APFDL has complete technical and 
management responsibility for devel- 
oping flight control system criteria 
and techniques for vertical takeoff 
and landing (VTOD) aircraft. The 
VTOL program, the only one of its 
type underway in this country, in- 
volves the design, development and 
test of the XV-4B jet-lift vehicle. A 
variable stability capability will be 
installed as an integral part of its 
control system. This installation will 
pei'mit duplication of the dynamics of 
other VTOL vehicles, thus providing 
a unique research and development 
test capability. 

The laboratory is moving into the 
second phase of development of air- 
cushion landing gear (ACLG) for air- 
craft. This involves deletion of the 
complete normal landing gear subsys- 
tem from the aircraft, including 
struts, retracting mechanisms, wheels, 
brakes and axles. The ACLG concept 
is based on the ground effect principle, 
employing a stratum of air instead of 
wheels as the aircraft ground contact- 


ing medium, A large rubber tube, 
over three feet in cross-sectional diam- 
eter when inflated, encircles the bot- 
tom of the aircraft fuselage and pro- 
vides an air duct and seal for the air 
cushion. The tube is deflated in flight 
in a manner similar to de-icing boots 
on the leading edge of wings. The 
bottom of the tube contains a large 
number of nozzles through which the 
air passes into the air cushion cavity. 
Due to low ground overpressure (1 to 
2 psi), this concept enables an air- 
craft to operate from surfaces now 
limited to swamp buggies, It is also 
highly resistant to small arms fire, 

The same principle is used on air 
cushion vehicles (ACVs) which have 
already demonstrated their versatil- 
ity, both as commercial ferries and 
as very useful military vehicles in 
South Vietnam. As an AFFDL-funded 
program in conjunction with Bell 
Aerospace Corp., the ACLG concept 
has experienced an evolutionary pro- 
cess from wind tunnel and dynamic 
free fall models to an actual flight 
test vehicle, the Lake LA-4, Floating 
on a cushion of air only a fraction of 
an inch above the ground, the LA-4 
has demonstrated its unique abilities 
by operating routinely on snow, ice, 
rough terrain, and doughy mud strips, 
even under high cross-wind conditions. 
The next phase of this effort will be 
an advanced development program to 
equip a C-180 aircraft with an air 
cushion landing gear system. 

A low-pressure sidewall-convoluted 
(expandable) tire has successfully 
completed a series of simulated take- 
off and landing taxi cycles. Substi- 
tuting sxich an expandable tire for a 
standard aircraft tire will double the 
possible flotation footprint and 
greatly decrease the gear stowage 
volume. 

Technical leadership has been pro- 
vided by the laboratory in the develop- 
ment of high lift to drag (L/D) ratio 
reentry flight vehicles. Beginning 
with basic investigations in hypersonic 
aerodynamics in the mid-19B0s, the 
laboratory performed exploratory de- 
velopment in all flight vehicle tech- 
nology areas associated with these 
types of vehicles, such as high tem- 
perature structures, flutter and vibra- 
tion at hypersonic speeds, aerothermo- 
dynamics and flight control problems. 
The Aerothermodynamie/Elas" 
Structural Systems Environ'^'' 
Test (ASSET) Program, cons"- 
six Thor missile-booster fr< 
teat vehicles launched fro, 
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Canaveral (now Cape Kennedy) dur- 
ing the period of 1963 through 1966, 
was conceived and conducted under 
the direction of APFDL. Velocities 
up to 19,600 feet per second and alti- 
tudes greater than 200,000 feet were 
attained in acquiring basic data on 
vehicle areodynamica and environ- 
mental effects on reradiating struc- 
tures and materials. The overall pro- 
gram of the laboratory in research on 
hypersonic flight vehicles is continu- 
ing, A recently proposed program in 
the low-speed regime might consist 
of the construction and subsequent 
manned flight testing of an approxi- 
mately 7,000 -pound high L/D vehicle 
at Edwards AFB, Calif. The vehicle 
would be dropped from a B-62 flying 
at an altitude of 40,000 feet and 
Mach .66, 

Solution of Operational Problems 

The expertise attained by labora- 
tory personnel provides the quick re- 
sponse capability needed for solution 
of Air Force operational problems, 
Some past examples of such problems 
include; 

• Sonic fatique on B-52 aircraft. 

• Flow instability in the F-111 en- 
gine inlet. 

• Vulnerability of Air Force air- 
craft to small arms Are. 

• Wing crack propagation and 
fatigue life. 

• Landing gear loads analysis and 
field experimentation. 

• Improved flotation for tactical 
aircraft through tire deflation, 

• Seat ejection injuries (Project 
Lifeline) . 

• AGM-12C structure/failure. 

AFFDL personnel have participated 

in a number of aircraft review boards, 
such as the F-111, F-4, C-133 and 
B-58, An example of the application 
of the laboratory's capabilities to a 
particular weapon system problem 
was the P-111 engine-inlet compatibil- 
ity study, A serious design deficiency 
restricted the operational envelope of 
this potentially important aircraft. 
Primary responsibility was given to 
the laboratory for isolating inlet prob- 
lems and recommending changes, A 
comprehensive analysis of flight test 
and tunnel data was made to deter- 
mine stall sensitivity with respect to 
flight Mach, angle of attack, engine 
airflow transients, inlet cowl and spike 
position, splitter plate and side plate 
behavior, and subsonic duct/compres- 
sor face pressure fluctuations. Causes 
of flow instability and pressure dis- 
tortions were identified, and a series 


of inlet modifications to solve the 
problems were recommended. 

The capability of the APFDL in- 
house experimental acoustic chamber 
to simulate high-intensity engine 
noise fields on components or full- 
scale flight vehicle structures makes 
possible unique contributions to the 
solution of operational problems, as 
well as the accomplishment of re- 
search and development objectives. 
Recent experimental programs include 
tests on such systems as the C-141, 
F-4C, F-4E, and F-111. Investigations 
of the acoustic fatigue resistance of 
new materials have involved filament 
structures, heat shields, and viscoelas- 
tic damped panel configurations. In-, 
house exploratory development pro- 
grams are serving to establish sonic 
fatigue design criteria for future 
structures. The demand for future 
acoustic test programs includes re- 
liability experiments on Athena mis- 
sile components, fatigue testing on the 
horizontal stabilizer of the EA-6A 
aircraft, and investigation of methods 
for reducing jet aircraft noise, 

Resources available to APFDL are, 
first and foremost, its military and 
civilian personnel, totaling 700 includ- 
ing over 400 scientists and engineers, 
of whom more than 100 hold advanced 
degrees. Total funds allotted to the 
laboratory in FY 1968 amounted to 
approximately $34 million. In-house 
experimentation and simulation facil- 
ities, used in carrying out the labor- 
atory's mission, include a landing gear 
test facility (drop towers, dynamom- 
eters and a 1.4-miUion-pound tensile 
tester); a 50-megawatt hypersonic 
tunnel with a 80 -minute run capabil- 
ity; a 2-foot supersonic tunnel; a 
large structures experimentation facil- 
ity; a 1-megawatt acoustic test facil- 
ity; a 12-foot diameter thi'oat vertical 
wind tunnel; a complex of simulators 
for flight control experimentation; 
and equipment for combined vibration, 
temperature and “g” testing. The 
estimated replacement cost of the 
laboratory's facilities is $126 million. 

As for the future, it is certain that, 
in the face of inflation and a relatively 
constant budget, selectivity will con- 
tinue to be the keynote in determining 
the content of the laboratory program. 
The increasing cost and complexity, 
involved in conducting research and 
development and providing support 
for operational systems, requires even 
more effort to ensure that the critical 
future technical needs of the Air 
Force are discerned as early as pos- 


sible and their solutions addressed 
the laboratory program. In this j 
gard, it is of interest to note that tl 
capabilities of APFDL were used , 
the DOD test laboratory for Projt 
TORQUE (Technology or R esc an 
Quantitative Utility Evaluation), j 
experimental system for aiding labo 
atory and Service management 
structuring a research and dcvelo] 
ment program responsive to specific 
Service objectives. 

In summary, the Air Force Fligi 
Dynamics Laboratory provides tl 
Air Force and the Defense Dcpar 
ment, as well as industry, experience 
interdisciplinary scientists and enjg 
neers who conduct programs design e 
to solve tomorrow’s problems and pre 
vide a technology base which will pri 
elude, to the greatest extent poaaibh 
the occurrence of these problems. 


USACSC Establishes Two 
Support Groups 

The U.S. Army Computer Sys 
terns Command (USACSC) lia 
added two new field organizations t 
its command. The new USACSC 
Support Groups arc located at thi 
Presidio, San Francisco, Calif,, am 
Fori Eiistis, Va. 

The Presidio support group was oi 
ganized from personnel transforrei 
from the Sixth Army Stock Contro 
Center, Presidio, and is responsibl 
for the continued development 
fielding and support of the Central i 
zation of Supply Management Opera 
tions Systems (COSMOS). GOSMOl 
is a centrally designed system whicl 
will perform supply management ani 
related techniques and communica 
tions via the AUTOVON and AU 
TODIN systems. 

The second USACSC suppor 
group was organized around per 
sonnel transferred from the U.S, Con 
tinental Army Command Autoniate< 
Systems Support Agency (CASS A) 
Fort Eustis, Va, Their responsibility 
is with the Continental Army Com 
mand Class I Automated Systen 
(COCOAS), designed to provid 
standard automatic data process inj 
pi'ograms and hardware at installa 
tion level to meet management 
porting requirements for financial, Ic 
gistical and personnel data. A prote 
type system is currently in operatiq 
at Fort Sill, Okla. 
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ABOUT PEOPLE 



DEPARTMENT OF DEFENSE 

Dr, Gardiner L. Tucker has as- 
sumed duties as Principal Dep. Dir,, 
Defense Research and Engineering. 

Lt. Gen. (designee) Timothy P. 
O’Keefe, USAF, has been selected for 
Dir. for Logistics, Office of the Joint 
Chiefs of Staff, Washington, D.C. 

Lt. Gen. (designee) John W, Vogt 
Jr., USAF, is now Dir. for Opera- 
tions, Office of the Joint Chiefs of 
StafT, Washington, D.C. 

Dr. Donald B. Rice Jr. has been 
designated Dep, Asst. Secretary, Re- 
aoureea, Office of the Asst, Secretary 
of Defense (Systems Analysis), 

MaJ. Gen. Wendell E, Carter, 
USAF, Dep. Asst. Secretary of De- 
fense, Information, Office of the Asst, 
Secretary of Defense (Comptroller), 
has retired. 

Brig. Gen. (designee) Floyd H. 
Tr Ogden, USAF, is the new Dep. 
Dir,, Programs, Defense Communica- 
tions Agency, Arlington, Va, 

Col, Roger Ray, USA, has been des- 
ignated Dep. Asst, to the Secretary of 
Defense, Atomic Energy. 

The Defense Supply Agency, Alex- 
andria, Va., has announced the fol- 
lowing changes: Maj. Gen. Daniel E. 
Riley, USAF, assigned as Asst, Dir., 
Plans, Programs and Systems; Brig. 
Gen, John A. Brooks III, USAF, 
former Exec. Dir., Technical and Lo- 
gistics Services, has retired; Brig. 
Gen, Robert E, Lee, USAF, former 
Exec. Dir., Procurement and Produc- 
tion, has retired; Col. Henry M. 
Fletcher Jr., USAF, assigned as Exec, 
Dir,, Contract Administration Direc- 
torate; and Cnpt. Jerome J, Scheela, 
SC, USN, assigned as Dep. Comp- 
troller, 

DEPARTMENT OF THE ARMY 

The Army Strategic Communica- 
tions Command, Fort Huachuca, 
Ariz., has announced the following 
changes in command: Maj. Gen. Hugh 
M, Foster has taken command of 
STRATCOM-Pacific, Honolulu, 

Hawaii. He replaces Brig. Gen. 
Robert D. Terry, who became Dep. 
Dir., National Military Command 
f System Support, Defense Communica- 


tions Agency, Washington, D.C, Brig. 
Gen. Irving R, Obenchain has as- 
sumed duties as Commander, 
STRATCOM Safeguard Communica- 
tions Agency, Fort Huachuca. 

Mr, Leo Rachmel has been named 
Chairman of the newly formed Re- 
search Development Test and Evalua- 
tion Dept,, Army Logistics Manage- 
ment Center, Fort Lee, Va. 

Col. Ernest H. Davis is the new 
Dir., Concepts and Plans, Combat De- 
velopments Command, Fort Bel voir, 
Va. 

The new Pershing Project Manager, 
Army Missile Command, Redstone 
Arsenal, Ala., is Col. Rutledge P, 
Hazzard. 

Col, Russell J, Lamp has been as- 
signed to the Army Mobility Equip- 
ment Research and Development 
Center, Fort Belvoir, Va., as Com- 
manding Officer, 

Capt. Alfred W, Swan, SC, USN, haa 
replaced Col. Norman H. Gold, USA, 
a£» Dir. of Freight Manage- 
ment, Military Traffic Management 
and Terminal Service, Washington, 
D.C. 


DEPARTMENT OF THE NAVY 

RAdm, Malcolm W, Cagle has been 
appointed Dir., General Planning and 
Programming Div., Office of the Chief 
of Naval Operations. RAdm. 
George S. Morrison has been chosen 
Dir,, Electronic Warfare and Tactical 
Command Systems Div., Office of the 
Chief of Naval Operations. 

RAdm, George E. Moore II, SC, re- 
places RAdm, Nathan Sonenshein as 
Dep. Chief of Naval Materiel (Lo- 
gistic Support). RAdm. Sonenshein ia 
the new Commander, Naval Ship Sys- 
tems Command, Washington, D.C. 

RAdm. Kenneth R. Wheeler, SC, has 
been assigned as Vice Commander, 
Naval Supply Systems Command. 

RAdm. Mark W. Woods has moved 
up from Vice Commander, Naval Ord- 
nance Systems Command, to Com- 
mander. The new Vide Commander is 
RAdm. Frank H, Price Jr, 

Capt. Albion W. Walton, CEC, has 
been named Dep. for Acquisition, 


Naval Facilities Engineering Com- 
mand, Washington, D.C. 

Cnpt, Wayne J, Christensen is the 
new Commander, Northeastern Div., 
Naval Facilities Engineering Com- 
mand, Boston, Mass. Capt. Ralph B, 
Grahl, CEC, has been named Com- 
mander, Eastern Div,, Naval Facili- 
ties Engineering Command, New 
York, N.Y. 

Capt- Donald A. Hempson, SC, has 
been assigned as Commander, Fleet 
Material Support Office, Mechanics- 
burg, Pa, 

Capt. Frederick F. Jesett 11 has re- 
placed Capt. Eugene H. Simpson as 
Commander, Naval Weapons Station, 
Seal Beach, Calif. 


DEPARTMENT OF THE 
AIR FORCE 

Lt. Gen, John W, Carpenter III has 
been reassigned as Asst. Vice Chief of 
Staff, Rq. USAF. His replacement as 
Dep. Chief of Staff, Personnel, is Lt. 
Gen. Austin J. Russell. 

Lt. Gen. Robert G, Ruegg has re- 
placed Lt. Gen. Robert A. Breitweiaer 
as Commander in Chief, Alaskan Com- 
mand. Lt. Gen. Breitweiser has re- 
tired,. Lt, Gen. (dealgnee) Harry E, 
Goldsworthy has succeeded Lt. Gen, 
Ruegg as Dep. Chief of Staff, Systems 
and Logistics, Hq. USAP. Maj. Gen. 
Donald W, Graham ia the new Aast, 
Dep. Chief of Staff, Systems and 
Logistics, Hq. USAP. 

Lt, Gen. (designee) George B. 
Simlcr has been reassigned as Vice 
Commander in Chief, USAP Europe, 

Hq., USAF, also announced the fol- 
lowing changes: Lt. Gen* Lucius D, 
Clay has replaced Lt. Gen, Glen 
W. Martin as Dep, Chief of Staff, 
Plans and Operations, Gen, Martin is 
now Vice Commander in Chief, SAC, 
Offut AFB, Neb. Mr, John J. Welch Jr. 
has taken the position of Chief Scien- 
tist, Office of the Chief of Staff. Dr. 
John C, Fisher, former Chief Scie 
tist, has left government service, Li. 
Gen. (designee) George S. Boylaii Jr. 
has been named Dep. Chief of Staff, 
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Programs and Resources. Maj^ Gen. 
John M. McNabb is the new Dir. of 
Plans, Office of the Dep. Chief of 
Staff, Plans and Operations, and Maj. 
Gen. Andrew S, Low Jr. has moved 
from Asst, for Logistics Planning, 
Office of the Dep, Chief of Staff, 
Systems and Logistics, to Dir. of 
Aerospace Programs, Office of the 
Dep. Chief of Staff, Programs and 
Resources. His replacement is Brig, 
Gen. Peter R. Delonga. Maj. Gen, 
Edward M, Nichols Jr. is now Dep. 
Inspector General for Inspection, 
Office of the Inspector General, 
Norton APB, Calif. He replaces Maj. 
Gen, Richard O, Hunziker, who re- 
tired. 

Maj. Gen, William C. Garland, 
former Dir,, Office of Information, 
Office of the Secretary of the Air 
Porce, has taken command of the 
Pirat Strategic Aerospace Dlv., SAC, 
Vandenburg APB, Calif, His replace- 
ment is Brig, Gen, Henry L. Hogan 
III, formerly Dep. Dir, The new Dep. 
Dir. of the Office of Information is 
Brig, Gen. Thomas P, Coleman. 

Brig, Gen. Lew Allen Jr. is now 
Dir., Office of Space Systems, Office of 
the Secretary of the Air Porce. 

Maj, Gen. William IL Brandon is 
the new Dep. Dir, for Civil Disturb- 
ance Planning and Operations, Pen- 
tagon, Washington, D.C. 

The Air Porce Systems Command, 
Andrews APB, Md., announced the 
following changes: Lt. Gen. John W. 
O^Neill became Vice Commander, 
APSC, on Sept. 1 replacing Lt, Gen. 
Charles H. Terhune Jr. who has re- 
tired, Lt. Gen. Samuel C. Phillips re- 
placed Lt. Gen. O'Neill as Com- 
mander, Space and Missile Systems 
Organization. Brig. Gen. John B. 
Hudson replaced Maj, Gen, Vincent 
G. Huston as Dep. Chief of Staff, 
Operations, APSC. Brig. Gen, David 
V. Miller has moved from Com- 
mander, Special Weapons Center, 
Kirtland APB, N.M., to Dep, Chief of 
Staff, Personnel, APSC. Col. Edward 
R. Peicht has succeeded Col, Edwin W. 
Brown as Vice Commander, Arnold 
Engineering Development Center, 
Arnold APS, Tenn. 

Brig. Gen. Ralph T. Holland is the 
new Vice Commander, Warner Robins 
Air Materiel Area, APLC, Robins 
APB, Ga,, and Col. Charles J, Beck 
has replaced Brig. Gen. Jowell C. 
Wise as Vice Commander, Ogden Air 
Materiel Area, APLC, Hill APB, 
Utah. Brig. Gen^ Wise retired. 


AFSC Realigns 
F-15 Program 

The Air Porce Systems Command, 
Andrews APB, Md., has announced 
several organizational changes in the 
F-IB program directed at strength- 
ening management and streamlining 
channels. 

The Systems Program Director, lo- 
cated at Wright-Patterson APB, 
Ohio, will report directly to the Com- 
mander, AFSC, instead of being sub- 
ordinate to AFSC’s Aeronautical Sys- 
tems Division. No physical move is 
involved, however, and the Aeronau- 
tical Systems Division will continue to 
suppoi't the program. 

Simultaneously, Brigadier General 
(designee) Benjamin N. Beilis has 
been assigned to direct the program, 
in line with Air Porce practice to put 
major systems development ‘under 
general officer supervision. Colonel 
Bob White, who organized and di- 
rected the Systems Program Office 
from its inception, will continue as 
General Beilis' deputy. 

The third change involves the 
transfer of the P-16 monitoring re- 
sponsibility from the Pentagon to 
APSC headquarters. Colonel R. K. 
McIntosh has been named to fill the 
new position, Assistant to the Com- 
mander for the P-16, with the respon- 
sibility for P-15 matters in the Wash- 
ington area. 

Army Engineers Test 
Plastic Sealed Roads 

Plastic-wrapped roads, designed to 
cut costs and construction time in 
combat areas, are under test by the 
Army Corps of Engineers. The plastic 
wrapper enables road builders to sub- 
stitute fine grain subgrade materials, 
such as clay soils native to a road 
site, for a granular base, eliminating 
locating and quarrying rock, crushing 
it, and hauling it to the road site. 

The wrapper, actually polypropy- 
lene fibers inserted into a cotton scrim, 
is made in 16-by-300-foot sections. In 
use, the plastic is laid over the pre- 
pared roadbed, and covered with a 
layer of asphalt and subgrade 
material. This sandwich is then 
compacted and covered with a 
second layer of plastic. The two 
layers of polypropylene are then 
sealed, covered with a final layer of 
asphalt, and the road is ready for use. 


The plastic, according to Corp 
spokesmen, acts as a waterproof sea 
against subsurface moisture seeping 
up and as a reinforcement for th 
asphalt, permitting much greater de 
flection under traffic than asphal 
alone. 

The concept is undergoing tests a 
the Corps Waterways Experiment Sta- 
tion, Vicksburg, Miss., and at Dyesi 
A FB, Tex. At Vicksburg, a membrane 
encasement has been successfullj 
tested with military convoy traffic of 
2%- and 6-ton cargo trucks. In an- 
other test, an IS-inch layer of cla> 
sealed in the membrane supported 
2,000 passes of a 26,000-poimd single 
wheel load. 

The tests, according to the Corps, 
indicate that the combination of poly- 
propylene and asphalt can be used for 
waterproofing and dustp roofing roads, 
street hards tands and even air termi- 
nals. 

Army Unveils New 
Air Target System 

A now Ballistic Aerial Target 
System (BATS) for Redeye, Cha- 
parral and Vulcan training has been 
proposed for procurement by the 
Army Combat Developments Com- 
mand (GDC), Port Belvoir, Va. BATS 
would provide a low-cost, troop-ojiev- 
ated, booster-propelled aerial target 
system offering realistic training for 
forward area air defense systems, 
present and future, 

GDC envisions BATS as having a 
portable launcher^ enabling emplace- 
ment by troops within two hours, 
using unit hand tools. In flight, 
BATS would be capable of main- 
taining stable flight and stoctural in- 
tegrity at three intermediate speeds 
between 300 and 500 knots, 

With a broadside target area of 30 
square feet, BATS would have a hit 
determination indicator for gunner 
evaluation, and possess an infrared 
signature compatible with Redeye 
and Chaparral missile systems, BATS 
could also have a self-destruct device, 
sensitive to excessive deviation from a 
safe trajectory, if deemed necesaary 
during early tests. 

Finally, BATS would be operable in 
all climates, having a maximum range 
of 12,000 feet at 2,000 feet altitude, 
and have a troop training time of un- 
der 8 hours. ^ 
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SEPTEMBER 

Seventh Annual Defense and Gov- 
irnment Procurement Conference, 
Sept 4-6, at the Rackham Memorial 
Building, Detroit, Mich. Sponsor: De- 
fense and Government Contracts Man- 
agement Association. Contact: Frank 
R. Light, Conference Chairman, Exec. 
Vice President, Continental Aviation 
and Engineering, Div. of Continental 
Motors Corp., 12700 Kercheval Ave., 
Detroit, Mich. 48216. 

Advanced Planning Briefing for In- 
dustry on Naval Aeronautics/ Astro- 
nautics (classified). Sept. 28-26, at 
Battelle Memorial Institute Columbus 
Laboratories, Columbus, Ohio. Co- 
sponsors: Naval Material Command 
and National Security Industrial As- 
sociation, Contact: Paul A, Newman, 
National Security Industrial Associa- 
tion, 1080 16th Street NW, Suite 800, 
Washington, D.C. 20006, Phone (202) 
296-2286. 

V/STOL Technology and Planning 
Conference, Sept, 28-26, Las Vegas, 
Nev, Sponsor: Air Force Flight Dy- 
namics Laboratory. Contact; Lt. Col. 
Jay D, Pinson, Conference Chairman, 
Dir,, V/STOL Division, Flight Dy- 
namics Laboratoi’y, AFSC, Wright- 
Patterson APB, Ohio 46488, 

OCTOBER 

Fifty-first Defense Preparedness 
Meeting, Oct, 1-2, at The Sands 
Hotel, Las Vegas, Nev. Co-sponsors: 
American Ordnance Association and 
U,S. Air Force. Contact: Col. John 
R,V. Dickson, American Ordnance As- 
sociation, Transportation Building, 
S16 i7th Street NW, Washington, 
D,C, 20006, Phone (202) 847-7260. 

Biological Molecules in Their Ex- 
cited States Symposium, Oct. 5-9, at 
Columbia University, New York, N,Y. 
Sponsors: U,S, Army Research OfBce- 
Durham, Hoffman-La Roche, and the 
American Instrument Company. Con- 
tact: Dr. George M, Wyman, Director, 
Chemistry Division, U.S. Army Re- 
search Offlee-Durham, Box CM, Duke 
Station, Durham, N.C. 27706. Phone 
(919) 286-2286. 
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International Blood Oxygenation 
Symposium, Oct. 6--8, at the Univer- 
sity of Cincinnati, Ohio. Co-sponsors: 
U.S. Army Medical Research and De- 
velopment Command, and the College 
of Engineering, University of Cincin- 
nati. Contact: Col. Lawrence R, Rose, 
MC, Chief, Surgical Research Divi- 
sion, U.S. Army Medical Research 
and Development Command, Wash- 
ington, D.C. 20316. Phone (202) 
Oxford 6-6082. 

Annual Association of the United 
States Army Meeting, Oct, 13—16, 
Sheraton- Park Hotel, Washington, 
D.C. Sponsor: Association of the 
United States Army. Contact: Brig, 
Gen, Robert F. Cocklin, USAR, Asso- 
ciation of the United States Army, 
1629 18th St., NW, Washington, D.C, 
20036, Phone (202) 483-1800. 

Configuration Management Work- 
shop, Oct. 20-24, at Shelbomme Hotel, 
Atlantic City, N.J. Sponsor; Elec- 
tronic Industries Association. Contact: 
Jack F. Hessman, Electronic Indus- 
tries Association, 2001 I Street NW, 
Washington, D.C. 20006, Phone (202) 
669-2200. 

Fifteenth Design of Experiments in 
Army Research, Development and 
Testing Conference, Oct. 22-24, Red- 
stone Arsenal, Ala, Sponsors: U.S. 
Army Research Office-Durham, and 
the Army Mathematics Steering Com- 
mittee of the Office of the Army Chief 
of Research and Development. Con- 
tact: Dr. Francis G. Drossol, Mathe- 
matics Division, U.S. Army Research 
Office — Durham, Box CM, Duke Sta- 
tion, Durham, S.C. 27706, Phone 
(919) 286-2286, Ext. 76. 

E A SCON *69 Electronics and 
Aerospace Systems Convention and 
Exposition, Oct, 27-29, at the Shei*- 
aton Park Hotel, Washington, D.C. 
Sponsor: Aerospace and Electronic 
Systems Group, Institute of Electrical 
and Electronics Engineers. Contact: 
Robert M, Johnson, General Electric, 
777 14th Street NW, Washington, 
D.C. 20006, Phone (202) 393-8600, 
Ext. 207; or Col, James M. Temple- 
man, Office of Assistant Chief of Staff, 




Communications & Electronics, De- 
partment of the Army, 2E 258 Penta- 
gon, Washington, D.C. 20310. Phone 
(202) Oxford 7-1279. 

NOVEMBER 

Second Annual Armed Forces Audio- 
Visual Communications Conference, 
Nov. 3-7, at the Shoraton-Park Hotel, 
Washington, D.C. Sponsor: Depart- 
ment of the Army. Contact; HQUSAF 
(AFXO-TV), 2APAVCC Registration 
Committee, Washington, D.C. 22030. 
Phone (202) 693-2616. 

Fifteenth Annual Army Human 
Factors Research and Development 
Conference, Nov. 4-8, at Fort Ord, 
Calif. Sponsor: Behavorial Sciences 
Division of the Office of the Chief of 
Army Research and Development. 
Contact: Lynn E. Baker, U.S. Army 
Chief Psychologist, Behavorial Sci- 
ences Division, Offico of the Chief of 
Research and Development, Depart- 
ment of the Army, Washington, D. C. 
20310. Phone (202) OXford 4-8693. 

VTOL Environmental Require- 
ments Symposium, Nov. 17-18, at Ar- 
lington, Tex. Sponsors: Aeronautical 
Systems Division (AFSG), American 
Helicopter Society, and the University 
of Texas. Contact: Mr. ICuehne, Aero- 
nautical Systems Division (ASZT), 
Wright-Patteraon AFB, Ohio 46483. 
Phone (613) 2B6-3224. 

Fourth Naval Training Device 
Center and Industry Cost Effective 
Training Devices Conference, Nov. 
18-20, at the Naval Training Center, 
Orlando, Fla, Sponsor: Naval 
Training Device Center, Contact; D, 
Robert Copeland, Conference Coordi- 
nator, Code 421, Naval Training 
Device Center, Orlando, Pla, 32813. 
Phone (306) 841-6611 Ext. 664. 

Titanium Technical Conference, 
Nov. 18-20, at Dayton, Ohio, Co-spon- 
sors; Air Force Materials Laboratory 
and the University of Dayton Re- 
search Institute. Contact: Dr, Gegel, 
Air Force Materials Laboratory 
(MAMS), Wright-Patterson APB, 
Ohio 46438, Phone (613) 256-6661. 
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DEFENSE PROCUREMENT 
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Contracts of $1,000,000 and over 
awarded during: the month of July 
1969 . 


DEFENSE SUPPLY AGENCY 

1 — The Defense General Supply Center, Rich- 
mond, Va., n warded the folio wine’ con- 
tvneta for aandbiiKS : 

Crosvley Ifid\iatrlnl Bag Co.i Inc. Crow- 
ley, La, $a,03fl,388. 4,7»0,000 polypropy- 
lene and 1 0,000, UOO acrylic. DSA 400-70- 
C-0000. 

Couflolidatcd Bug Corp., Philadelphia, 
Pa, 12,322,540. 0,200,0u0 acrylic. DSA 
400-.70-C-0006, 

Kano Bag Supply Co., Bnltimore, Md. 
$1,781,026. 6,000,000 polypropylene and 

6.000. 000 acrylio. DSA 400-70-0-0000, 
BomlB Co., Inc,, Minneapolis, Minn, 
$1,038,008. 2,640,000 polypiopylene nnd 

3.000. 000 acrylic. Norfolk, Va„ and 
Now Orleans, La, DSA 400-70-G-0008, 

r— Humble Oil Ronnltiar Co., Houston, Tex, 
$1,483,100, Fuel oil and gaBollno, Defense 
Fuel Supply Center, Alexandria, Va, 
DSA 000-60.D-2868. 

— Kentucky Appalachian InduatrJcfl, Inc., 
rrestonaburg, Ky. $1*183,384. Wot weather 
parkas. Defense Personnel Support Center, 
Plilladelnhla. Pa. DSA 100-70.0-0017, 

— -Brownwood ManufacliirlnK Co,, Dallas, 
Tex,, $1,077,468. Men's raincoats for the 
Air Force. Defease Personnel Support 
Center, Philadelphia, Pn. DSA l'OO-70-C- 
0016, 

B— Durlittgion Industries, Inc,, New York, 
N.Y, $2,801,880. 901,000 yaids of Air 
Force HUie Bcrgo cloth, Haeford, N,C., 
Halifax and ClarkevlHc, Va, Defense 
Poraonnol Support Oenterj Philadelphia, 
ra, DSA 100-70-C.0001. , , . ^ 

9— ConBolldated Bag Corp,, Philadelphia, Pa. 
$ 24812 , 031 . 9,200,000 acrylic Bandbags. De- 
fense General Supply Center, Elchinond, 
Va. DSA 400-70-C-0006. 

—Kane Dag Supply Co,* Bnllimore, Md. 
$ 14837 , 427 , 6.000,000 polypropylene and 

6,000,000 acrylic Bandbaffs, Defense Gen- 
eral Supply Centor, Richmond, Va, DSA 
400-70-C-0000. 

—United Baaf* Inc., St. Loula, Mo. $1,011,- 
662. 4,000,000 aerylla Bandbags. Defenae 
General Supply Center, Richmond, Va. 
DSA 490-70-0-0004. 

H_Hcas OH and Chemical Corp., Weodbrldjse, 
N.J, $2,073,661, Fuel oU and Rnaollne for 
delivery to Inatnllatlona in the East, De- 
fen a a Fuel Supply Centor, Alexandria, Va. 
DSA OOO-OO-D-2300, 

—Gulf Oil Corp., HouBton, Tex, $6,842,769, 
Fuel oil and gasoline for delivery to In- 
Btnllnttona In the East. Defense Fuel 
Supply Agency, Alexandria, Va. DSA 
600-00-0-2894. 

—Genesee, Inc., NnshvIUc, Tenn. $1,166,842. 
166,008 pairs of men's black oxford dreaa 
shoes. Defense Personnel Support Center, 
Philadelphia, Pa. DSA lfl»-70-0-0076. ^ 

18— -Singleton Packing Carp.. Tampa, Fla. 
$1,042,214. 96,616 enna of cooked, dehy- 
drated shrimp. Defense Personnel Support 
Center, Philadelphtn, Pa. DSA 180-70-C- 
E002. 
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22 — Bath man Manufacturing Co., Reading, Pn. 
$2,560,219. 110,880 body armor fragmen- 
tation piotecUvo vests for the Republic 
of Vietnam Armed Forces, Defense Per- 
sonnel Support Center, Philadelphia, Pn 
DSA 100 -7 0-0-0120. 

— Lester D. Lnwflon and Co., Long Beach, 
Calif. $4,564,667. ^103,140 cases of ration 
supplement, sundries pack. Brookley AFB, 
Ain. Defonue Personnel Support Centor, 
PhiladelphIn, Pn DSA 184-70-C-0032, 

24 — Stauder Chemlcol Co., New York, N.Y. 
$2,986,140. 8,140,000 one-qumt cariG of air- 
craft turbine lube oil. Galllpolls Ferry, 
W. Va. Defense Fuel Supply Center, 
Alexandria, Va. DSA 600-70-C-0233. 

26— Chevron Oil Co,, Perth Amboy, N.J, $1,« 
042,604. Various quantities of fuel and 
gasoline for InatallationB in New England, 
Defense Fuel Supply Center, Alexandria, 
Va. DSA COO-70.D-OOU. 

— Gulf Oil Co,, Houston, Tex. $1,346,322. 
Fuel oil find gasoline for Installations In 
Now England. Defense Fuel Supply Cen- 
tor, Alexandria, Va. DSA 600-7 O-C-0033, 

— ^Unlon OH Co. of Boston, Revere, Mass. 
$1,148,609. Fuel oil and gasoline for In- 
stallations in New England. Defense Fuel 
Supply Center, Alexandria, Va, DSA 600- 
70-D-0083. 

— llomlcrson Manufacturing Co,, Inc,, Lum- 
berton, N.C, $1,011,060, 366,000 men's 

wind -1 csistant cotton coats. Defense Por- 
Bonnel Support Center, Philadelphia, Pa. 
DSA 100-70-0-0166. 

31 — MncShorc Classics, Inc., New York, N.Y. 
$1,306,000, 600,000 men’s cotton coats. 

Woodnilf, S.C. Defense Personnel Sup- 
port Centoi, Philadelphia, Pa, DSA 100- 
70-C-0208. 

— Cavalier Bag Co., Inc,, Lumberton, N.C. 
$2,346,220. 9,000,000 acrylic sandbags. De- 
fense General Supply Center, Richmond 
Va, DSA 400-70-C-0008. 

— Pembroke, Inc,, Egg Harbor City, N.J. 
$1,008,008. 42,632 men's wool serge over- 
coats, Dofenso Pereonnel Support Center, 
Philadelphia, Pn. DSA 100-70-C-0182. 

— Sparling Mills, Inc,, GroonviUe, R. I. 
$1,011,369, 4,000,000 acrylic anndbaga. 

Lumberton, N.O, Defense General Supply 
Agency, Richmond, Va. DSA 400-70-0- 
0447, 



DEPARTMENT OF THE ARMY 

1-— Martin Marietta Corp., Orlando, Fla. 
$4,111,387. Modldcallon kit InBtallation 
and modi fled equipment training for the 
Pershing. Army Missile Command, Hunts- 
ville, Ala. DA-An01-70-0-0006. 

—Control Data Corp,, Honolulu, Hawaii. 
$3,500,000. Development and analysis in 
support of the Military AssistancQ Com- 
mand, Vietnam pacification program. 
Work "will be done in Vietnam. Army 
Misailo Command, Huntsville, Ala, DA- 
AH01-70-C.0009. 

— Raytheon €o,, Andover, Mass, $1,032,422, 
Bnalc Hawk oiiglncorlng services product 
assuranco, practice field facilities and an 
impiovcmont team. Army Missile Com- 
mand, Huntsville, Ala, DA-AHO1-70-O- 
0884. 

— IBM Corp., Gaithersburg, Md, $2,106,948. 
(contract mocHflcatlon), Combat services 
support Bystom. Army Electronics Com- 
mand, Alexandria, Vn, DA-AB07-67-C- 
0408. 


— Kentron, Hawaii, Ltd., Honolulu, Hawaii. 
$1,666,166. Specialized services to support 
maintenance and calibration standards of 
test equipment in the Pacific Theater. 
Vietnam, Thailand and Okinawa. Army 
Purchasing and Contracting Ofilce, 
Hawaii. DA-GA01-69.G-0367. 

— Nurrle Construction Co., Muskogee, Okie, 
$1,034,731. Construction of recreational 
focilitics in Jefferson County, Kansas, 
Army Engineer District, Kansas City, Mo. 
DA-CW41-70-C-0001, 

2 — LTV Electrosystems, Inc., Huntington, Ind, 
$8,664,746, Components of AN/VRC-12 
vehicular radio sets for tactical use. Army 
Electronics Command, Philadelphia, Fa. 
DA-AB06.67-C-0171. 

— Urban Systems Development Corp,, Arling- 
ton, Vn. $3,724,002. Construction of 200 
family housing units, Fort Meade, Md. 
Army Engineer District, Baltimore, Md. 
DA-CA31-70-C.0001. 

— Sylvanin Electric Products, Inc., Wllliams- 
vllle, N.Y. $2,246,000 (contract modifi- 
cation). Burn-in spare parts for AN/ ARC- 
114, 116 and 116 radio sets and AN/ARN- 
8(i automatic direction finder. Buffalo, N.Y. 
Army Electronics Command, Fort Mon- 
mouth, N.J. DA-28-048-AMC.(ll943(E), 

3 — Sides Construction Co„ Omaha, Neb. $1,- 
051,626. Alterations to Headquarter a 
Building, Offut AFB, Neb. Army EngtTieer 
District, Omaha, Neb, DA-CA4 6-70-0-00(13. 

7 — Firestone Tire and Rubber Co., Akron, 
Ohio. $1,209,600. Road wheel nsserubllea 
for the Mil 3 armored personnel carriers. 
Noblcsvlllc, Ind, Army Tank Automotive 
Command, Warron, Mich, DA-AE07-69- 
C-5144. 


— Goodyear Tire ond Rubber Co., Akrenj 
Ohio, $1,076,470. Track shoe assennbUea 
for M108 and M109 howitzers. St. Mary^a, 
Ohio. Army Tank Automotive Goinmand, 
Warren, Mich. DA-AE07-6fl-G-4492. 

Q—Bell Helicopter Co., Fort Worth, Tex. 
$1,898,248. Rotary rudder blades for TJH-1 
helicopters , Army Aviation Systems Com- 
mand, St. Louis, Mo. DA-AJ01-69-A-0314, 
— Riddle Contracting Go., Sallna, Kan. $1,- 
278,290. Construction and excavation 
work, Douglas and Leavenworth Counties, 
Kan, Army Engineer District, Kana^aa 
City, Mo. DA-OW4 1-70.0-0602.^ ^ 

10 — General Electric Co., Portland, Ore. $4,» 

049,000. Fabrication and Inatallation of 
186-MW generotors at the John Day 
Lock and Dam, near Dalles, Ore. Army 
Engineer District, Walla Walla, Wash. 
DA-CW68-70-C-0007,^ , ^ ^ 

—Gregg, Gibson and Gregg, Iac„ Leesburg, 
Fla. $1,076,687. Construction of a spillway 
structure and approximately one mile of 
canal, and raising 900 feet of lev« m 
connection with the Central and Southern 
Florldo Project, Okeechobee County, F a. 
Army Engineer District, Jacksonville, 
Fla. DA-OW17-70-C-0004. 

11 — Mohawk Rubber Co„ Akron, Ohio. $1- 
286,428. 12-ply rubber Hres for „b-ton 
trucks, West Helena, Ark,, and SaNmi 
Vn. Army Tank Automotive Command, 
Warren, Mich. D A- AE07 -7 0-0-0092. 

16— Mine Safety Appliances Co,, Pittsburgh, 
Pn. $4,793,071, Second and third Incremeat 
of multi-year procurement of piotwtive 
field masks. Esmond, R. I. Edgewood Ar- 
aonal, Md. DA-A A 16-67-0-0206. ^ ^ , 

— Rubin Construction Co„ West Palm 
Beach, Fla. $2,637,103. Excavation of 4H 
miles of canal from the southwest sice of 
Lake Okeechobee through ^ Moorehaven, 
Fla, Army Engineer District, Jackson- 
ville, Fla. DA-OW17-70-O-000e. 

16 — A. G. Schoonmaker, Inc*, Sausallto, Cslii. 

$1,286,910. Diesel generator seta. Army 
Engineer District, San Francisco, Calif. 
DA-GA0T-70-C-00O6. , _ 

— Missouri Research Laboratories, St. 

les, Mo. $1,083,498 (contract modification (. 
Service ward units (MUST hcspitalL 
Army Mobility Equipment Command, St, 
Louis, Mo. DA-AK01-68-C-8ie2. 

17 — Harvey Aluminum Sales, Inc., TorracfC, 
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736,fi08 (contract modification), 
y expansion, and convcralon and 
of non-pioducllon equipment, 
mmiinitlon Plant, Milim, i eini 
*4<^/\imunition Piociuoment niul Sup- 
vfSI Joliet, 111 DA-1 1-17 a-AMC- 



,on Construction Co., Mlnnoapojta, 
5 vVi 8BO,7*13 Confltruction of intake 
V & ^ and tunnel liners at Garter's 
✓ Army Engineer District, Mobile, 
*>|^'’/OW01-70-C-0008 
JiAfilec trollies, Inc., New Bedfoid, 
ii /.O 22, 282 (contiact modincaLIon). 
^X26 radio sets. Army Electionics 
piilindeliJhin, Pa. DA-36-0390- 


ii /.O 22, 282 (contiact modi lie atlon). 
^ ^X26 radio sets. Army Electionics 
Pldindelphin, Pa. DA-36-0390- 

^Hartford, Conn. $41,158,294. 
^ 1^1-10 rifles. Army Weapons Com- 
^ ^ock Island, III. DA-AF03-70-C- 

Motors Corp., Ypsllnntl, Mich. 
220,217 M-10 I'ifloH. Army Wen- 
^,^Wiiiicl, Kock Island, 111, DA-AF08- 

r^^^rtlhorSr Stockton, Calif. $1,661,652 
modification), 200 ffeneral pur- 
orator sets. Army Mobility Equip- 
.<?^fnmond St, Louis, Mo, DA-AKOl- 

.0%rp„ Charleston, S.C. $&.323,600. 
ft H and/or repair of T68-L-18/18A 
V** engines for UII-lII and AH-IG 
0 Army Avlotlon Systoma Com- 
Louis, Mo. DA-AJ01-6»-A-a308. 
^ligh Products, Inc,, Hampton, Vn, 
Metal parts for 162itiin pro- 
(X^I400E^, Plcntiiiny Arsenn), 
^ * ,AA21-70.d0045. 

Western Kesorvo University, 
Ohio. $1,500,000. Computer re- 
development. Army ElGctronica 
' ^dr Port Monmouth, N.J. 

^i»Ti Nuys, Calif. $1,653,010. Signnl 
^ for the AN/ASII voice warning 
Afid signal adaptor tost sots. Army 
' Command, Port Monmouth, 

?a.-AB 07-70-C-0024, 
f^plfcoptcr Co„ Fort Worth, Tex. 
a SOO. OH-68A light observation 
and related data. Hurst, Tex., 
Aircraft Corp., Wichita, Knns, 
Aviation Systems Commaiid, St, 
Mo. DA-AJ01-68-C-1000. 
rTi Electric Co,, Inc., Now York, 
^djSOO.OOO. Installnllon of kits for 
.jlke Hercules weapon syatom nt 
fiB locations, Army MIbsIIo Oom- 
Hunisvllle, Ala. DA-AII01-08-A- 


icntn] Motors Corp., Muskegon, Mich. 
,720. Cylinder nflflomblica for onRinoa 
-CO tanks, Muskegon and Obeidorfer 
rlea, Ijic., SyvflciiBO, N.Y, Army Tank 
lotive Command, Warren, Mich. DA- 
CO-C-4844. 

Syatoms, Inc,, Sunnyvale, Calif. 
■ QOO (contract modification). Scion- 
technical ofTort to supjiort ex- 
-^tntEon for the Combat Devolop- 
...Commnnd, Experlmonlnl Oominnncl. 

Calif., and niinter-Llgglfc Mlll- 
f^oaervntlon. King City, Cnllf. San 
1^0 Procuiement Agency, Pasadena, 
^A-AG06.07-0-8096(X). 

^tavoa and Sons Co„ Ann Arbor, 
100,731. Relocation of miles 
y ^ and township roads in Eric 
lY Pn„ la connection with the Union 
ji^^ervoir Project. Army Engineer 
Pittsburgh, Pa. DA-GWBU-70-O- 


Manufacturing Co,, Ebonsburt 
*726,074 (contract modlflcotion] 
tcifj'7«tcr tank trailers. Army Tnn 
|Qc| We Command, Warren, Mich. DA 


Aircraft Corp., Plainfield, N.t 
AN/VPS.2 radars and XMlfl 
kits for the Vulcan Air D< 
Vem. Army Procurement Agenej 
N.Y. DA-AA26-60-C.010G. 
Electric Co., Now York, 
Research and developmont cot 
'^tension for Safeguard studh 


AciisiuM lor oaicguani sum 
n^Sept. 16. 

Co., Denrborno, Midi. ?2,0a 
t ‘tract modification), Enginecri 
M161 and mUh series trucl 
Automotive Command, Wi 
DA-AEO7-68.O-20O8. 

^ead Co„ Cleveland, Ohio. $1,57 


^hdustry Bulletin 


OOOfcontract modification I . Metal parts 
foi 106mm projectiles. Army Am munition 
Procurement and Supply Agency, Joliet, 
III DA-AA09-6&.C-0116 

— CONDEC Corp., Old Gieenwlch, Conn 
$1,603,300 (contract modification), Eiigl- 
ncoiinff se-rvices in support of production 
of the M651 tiuck (Gamma Goatb Aimy 
Tank Automotive Command. Warren, 
Mich. DA-AE07-6y-C-l)144 

— Bell Aerospace Corp., Fort Worth, Tex 
$1,432,646. Hotniy wing hubs for UH-1 
helicopters, Hurat, Tex. Army Aviation 
Systems Command, St. Louis, Mo. DA- 
AJ01-6S)-A-0314 

— General Time Corn,, Stamford, Conn. $1,- 
463,200 (contiact modification). Metal 
paifa for 105tnm throngh 165mm artillery 
shells. Thomaston, Ga Aimy Ammunntion 
Piociiremont and Supply Agency, Joliet, 
111. DA-AA«)9-Q9-C-0400. 

— .Ilughea Aircraft Co,, Culver City, Calif, 
$1,804,718. TOW missile roaearch and 
development. Army Missile Command, 
Huntavillc, Ala. DA-AH01-70-C-0097. 

— General Motors Corp., Indianapolis, Ind. 
$1,187,026 (contiact modlftcatlon ) . T-63 
tin bine engines for light obsei ration heli- 
copters. Army Aviation Syatems Command, 
St. Louis, Mo DA-A JO 1-09-0-00140. 

— Standard Container Co., Montclair, N.J. 
$1,106,215 (contiact modification). Am- 
munition packaging boxes for .80 caliber 
and 7.62mm linked ammunition, Homei- 
villo, Gn. Frnnkford Aisennl, Philadel- 
phia. Pa. DA-AA26-60.C-0308. 

— Hayes International Corp., Birmingham, 
Ain. $1,004,944. Metal parts for M161 
(2.76 inch rocket) warheads. Cincinnati 
Procurement Agency, Cincinnati, Ohio. 
DA-AAOO-69-C-0186. 



DEPARTMENT OF THE NAVY 

1 — Airhoriio Instruments Laboratory, Inc,, 
Long Island, N.Y. $18,113,010. Aircraft 
carrier aircraft approach control system 
equipment. Deer Park, N.Y, Naval Ship 
Systems Command, Washington, D.C. 
N00024-69-C-1800. 

— Wcatiiighouso Electric Corp., Washington, 
D.C. $16,631,260. Poseidon launcher and 
handling equipment. Sunnyvale, Calif, 
Naval Strategic Systems Project Oflico, 
Washington, D.C. N00030-66.0-0138. 

— Uaytlkcon Co,, Lexington, Mass. $9,060,- 
000. Production of AN/SPG-SID dual 
ladar sots and ancillary equipment for 
Tartar D miBBiles. North Dighton, Mass, 
Naval Ordnance Systems Comm and, Wash- 
ington, D.C. N00017-69-C.2400. 

— HazcUIno Corp., Little Neck, N.Y. $6,833,- 
030, AN/ AGSQ-14 1/142 acoMBtic-solamlc 
detection irniiBniitting sola for the Army 
and Air Force. Naval Air Systeina Com- 
mand, Washington, D.O. NOOOlO-OD-G-OQn. 

— Sperry Rand Corp., St. Pnul, Minn. $2,- 
533,811. Research and development on air- 
borne navigation systems. Naval Air 
SyBtema Commnndj Washington, D.C. 
NOOO 19-69-0-9695. 

— Clovlto Corp., Clevolnnd, Ohio. $1,600,000. 
Production of Mk 48 Mod 1 torpedo, 
components, and naaociated equipment. 
Naval Ordnance Syslenis Command, Wiish- 
Ington, D.O. N00917-G0-C-142C. 

—IBM Curp., Arlington, Vn. $1,348,426. 
(lomputor equipments and services for 
seven Naval Industrial Air Stations. Naval 
Automatic Data Processing Equipment 
SyBtema Office, Washington, D.O, 106 6032- 
02-L-0007. 

— The Naval Ship Systems CommantI, Wash- 
ington, D.C., awarded the following con- 
tracts for definition offoita on the AN/ 
BQs Bubmnrino sonar system: 

Raytheon Co., Portsmouth, R« I. $1,250,- 

000, N00024-69-C“l452. 

Sperry Rnnd Corp., $1,160,000. N90024- 

C9-C-1463, 

IBM Corp,, Owogo, N.Y, $1,909,420. 

N00924-69-C-1464. 

General Electric Co,, Syracuse, N.Y. 

$1,200,000. N00024-60-G-1456. 


2 — Collins Radio Co., Richardson, Tex. $4,- 
863,961. VnnouB condone nts foi use In the 
Naval Tactical Data System. Richardson 
and Cedar Rap ids, Iowa, Naval Ship 
Syatems Command, WashmgLon, D.C. 
NOhsr-9B244, 

< — Newport News Shipbuilding and Dry 
Dock Co,, Newport News, Va $22,013,670 
(contiact modification). Oveihaul. ic- 
lueling and alteration of USS Daniel 
Webster (SSHN C2-6) Naval Ship Syatems 
Command, Washington, D.C. N00024-68-C- 
0308 

— Raytlicon Co,, Lexington, Mass. $18,171*- 
030. Spairow III guidance and control 
groups for the Navy and Air Force. 
Lowell and Dedford. Mass., Oxnard, OallL, 
and Bristol, Tenn N00O19-68-C-9386. $5,- 
G2(i,244. Sparrow 111 guidance and control 
Rcctions, NOO910-68-C-OSSG. Naval Air 
Syatems Coramatid, Washington, D.C. 

— Hnzeltliie Corp,, Little Neck, N.Y. $4,667,- 
144, Clnasified electionlc equipment. Naval 
All* Systoma Command, Washington, D.C. 
NOOOl9-69-C.OGi7. 

— North American Rockwell Corp., Mc- 
Gregor, Tex. $2,940,698. Rocket motors for 
Shrike and Sparrow mJsailca. Naval Air 
Systems Command, Washington, D.C. 
NOOOL9-69-C.021B. 

— LTV Aerospace Corp., Dallas, Tex, $1,- 
347,120. TF-41-A-2 engine flight teats. 
Naval Air Systems Command, Washing- 
ton, D.C. N00010-68-C-0075. 

3 — 'Johns IIopkltiH University, Silver Spring, 
Md, $3,419,900. Increase the level of 
effort on advanced research on surface 
missile ayetem Naval Ordnance Command, 
Washington, D.C. NOW62.0604.C. 

— Vitro Corp, of America, Silver Spring, 
Md. $1,987,178. Increase In engineering 
services and support for surface missile 
systems. Naval Ordnance Systems Com- 
mand, WaBhinglon, D.C. N00017-69-C.441S, 

— ^SVcslingliouBc Electric Corp,, Baltimore, 
Hd, $1,600,000. Engineering support for 
Mork 48 torpedo, Landsdowno, Mil. Naval 
Ordnance SystemB Command, Washington, 
D.C. N90017-GO-C.0102. 

— Cates Construction Co., Ine„ Dallas, Tex. 
$1,194,900. Construction of bachelor en- 
listed quarters. Naval Air Station, Chase 
Field, Tex, Naval Fncilltlea Engineering 
Command, Washington, D.C, N 02468-00-0- 
0162. 

7 — FMC Corpt, MinnenpoliB. Minn. $22,683,- 
196. Mnik 13, Mods 1 and 3, guided mia- 
silo launching systems and nnclllaTy 
equipment. Fridley, Minn. Naval Ordnance 
Systems Command, Washington, D.O. 
N009I.-6Q-C-2298. 

— General Electric Co., Plttsflcld, Mass, $4,- 
839,000. Poseidon inlBsile training system 
sorvlecs and cnatcilnl. Naval Strntcffle 
Systems Pioject Ofilcc, Wnshington, D.C, 
NOri03O-O9-C-9128. 

— ^Tranalt Tank International Inc., Rlcli- 
mond, Calif, $1,805,751. Petroloum asphalt. 
Naval Purchasing Ofilce, Los Angelos, 
Calif. N30123-69-G-1674. 

— Norris Industrlefl, Vernon, Calif. $1,79L- 
730. War heads and motor cases for five- 
inch 38 caliber iirojoctiles, Naval Ord- 
nance Station, Indian Head, Md. N00174- 
70-C-007. 

— Sylvan in Electronic Systems, Inc., Moun- 
tain View. Calif. $1,471,500. ClnsBlflcd 
electronic equipment. Naval SSilp Sys- 
tems Command, Washington, D.C. N00024- 
SO-C-1447. 

— McDonnell Dougins Corp., St. Louis, Mo. 
$366,713,045. F-4J, UF-iC and F.4E air- 
craft for the Navy niul Air Force, Noval 
Air Systems Command, Washing ton^ D.O, 
N00010-60-C-0521. 

— Racing Co., Morton, Pa. $83,123,680, 
CH-46D hellcoplors. Naval Air SyB terns 
Command, Wnshington, D.O. NOOOIO-OO- 
C.05O2. 

— Grumman Aircraft Engineering Curih, 
Ijtethpago, N.Y, $9,680,700 (contract moni- 
fi cation). Mod ideation klla for the E-2A 
aircraft progiam. Naval Air Systems 
Command, WaBhIngtoii, D.C, N00019-07-C- 
0667* 

— Collins Radio Go., Cedar RaptdH* towa, 
$6,626,602. Airborne communication, navi- 
gation and Identification equipment com- 
ponents. Naval Air Systems Command, 
Washington. D.C. N00019-09-C-062T. 

— Hughes Aircraft Co., Culver City, Callfp 
$4,740,305 (contract modification), Phoenix 
mlasllcs. N0019-68-0-0240, $2,801,631 

(contract modification >• Inorcmcntal fund- 
ing for Pheonlx mlsBlles, N060!fl*87-O- 
0240. $2,060,000 (contract modification)* 
Incremental funding for Phoenix miuslles. 
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NOW 68-0379. Naval Air Syatoma Com- 
ma 3 id, Washington. D.C. 

— Electronic Communicntions, Inc., St 

Petersburg, Fla §2,483,465 Airborne UHF 
telemetry tranamittera. Naval Air Sya- 
tema Command, Washington, D.C. NOOO10- 
6d-G-0666, 

— Spar ton Corp,, Jackson, Mich. $1,200,000, 
AN/SSQ-60 Bonobuoya. Naval Air Systems 
Command, Washington, D C. NOD019-69- 
G-0Q60. 

— Sundstand Corp., Rockford, 111. $1,776,274 
(contract modification). Constant speed 
drive units for the Air Force Naval Air 
Systems Command, Washington, D.C, 
N00019.(i8-C-008a. 

8 — United Aircraft Corp., Stratford, Conn 
$18,087,682. HH-53C helicopters for the 
Air Force. NOOOIO-69-C-0620 $0,676,166. 

CH-63C helicopters for the Air Force, 
NO(i0l9-6e-C-062i. $2,431,633 (contiact 

modification). HH-68 helicopters for the 
Air Force. N00019-68-C‘.0627. Stratford and 
Bridgeport, Conn. Naval Air Systems 
Command, Washington, D.C. 

— Hughes Aircraft Co., Culver City, Calif. 
$7,600,000. Phoenix misalle program, Tuc- 
son, Arlz., Culver City, Los Angeles, El 
Scguiido, ond Canoga Park, Calif. Naval 
Air Systema Command, Washington, D.C. 
N00019-60*G-fl621. 

— Raytheon Co., Inc,, North Dighton, Mass, 
$2,226,080. Mark 72 Mod 0 signal data 
converters and associated cfliuipment. Naval 
Ordnance Systems Command, Washington, 
D.C. N00017-69.C-2323. 

— Raytheon Co,> Inc,, Sudbury, Maas §3,- 
486,766 {contract modification). Poseidon 
guidance systems. Naval Strategic Systems 
Project Ofllce, Washington, D.C. N00030- 
66-0-0160 POll. 

— General Electric Co,, Washington, D,C, 
$3,878,761 (contract modification). Guid- 
ance systems for Poseidon missiles. Pitta- 
field, Mass. Naval Strategic Systems Pro- 
ject Omce, Washington, D.C. NOOO3O.60-C- 
0184 POll. 

— Singer General Precision Inc., Wayne, 
N.J. $9,000,(100 (contract modification). 
Guidance aystema for Poseidon missiles. 
Naval Strategic Syateraa Project Ofilce, 
Wnahington, D.C. NOflOaO-OO-C-OOSO P006, 

— Westinghouse Electric Corp,, Baltimore, 
Md, $3,332,118, Increased funding for the 
complete Integration of the Mark 27 Mod 
0 sonar tracking system into production 
prototype targets. Naval Ordnance Sys- 
tems Command, Washington, D.C. W-64- 
0706-i. 

— Norfolk Shipbuilding and Drydock Co,, 
Norfolk, Va. $1,827,200. Regular overhaul 
of tho USS Fort Mnndan (LSD 21), Super- 
visor of Shipbuilding, Conversion and Re- 
pair, Fifth Naval District. 

— Horne BroLlicrs, Inc,, Newsport News, Va. 
$1,678,706, Regular overhaul of the USS 
Chilton (LPA 88). Supervisor of Ship- 
building, Conversion and Repair, Fifth 
Naval District, 

9 — Maasochusetts Institute of Technology, 
Cambridge, Mass, $8*000,000 (contract 
modification), Incremental funding for 
Poseidon advanced guidance systems, 
NOO 80-69- C-0089 POOa. $4,840,886 (con- 
tract modification) . Poseidon guidance 
systems, N00030-6G-C.0189 POll, Naval 
Strategic Systems Project Offleo, Washing- 
ton, D.C. 

— Control Data Corp., Betheada, Md, $3,- 
967,012. Engineering sot vices for the Fleet 
Ballistic Missile Training System, and 
technical services foi Poseidon and Polaris 
mlBBlIes. Naval Strategic Systems Project 
Ofllce, Washington, D.C. NO0O3O-7O-C-OOOB. 

— Sangamo Electric Co., Springfield, ID. 
$3,190,433. Detecting ranging sonars, 
transducera, associated repair parts and 
data, and engineering services and sup- 
port. Naval Ship Systems Command* 
WoBhington, D,C, N00a24-60-C-1468, 

10 — CCS Scientific Corp,, Southampton, Pa. 
$1,307,760. Construction of a compression 
chamber at the Naval Submarine Medical 
Center, Groton, Conn. Naval Facilities 
Engineering Command* Washington, D.C. 
N028i9.6D-G.OO21. 

11 — Lockheed Missile and Space Co., Sunny- 
vale, Onllf. $102,813,808 (contract modi- 
fication). Poseidon mlsafles and related 
equipment. Naval Strategic Systems Pro- 
ject Office, Washington* D.O, N0003C'66-G- 
0180. 

— Vitro Corp*, Silver Spring, Md. $12,894,- 
001. Engineering servicea for fleet bal- 
llBiio missile systems (Polaris and Posei- 
don), Naval Strategic Systems Project 
Ofllce, Washington, D,0, NOOOSO-TO-C- 
0010. 


— Bendix Corp., Baltimore. Md. $1,211,379 
(contract modification). Airborne receivei 
transmitter and associated equipment for 
the Air Force. Naval An Systems Com- 
mand, Washington, D C. NOw C6-0637 
14— RCA. Mooiestown, N J. $7,662,072. Manu- 
facture of AN/TPQ-27 ladar equipment. 
Naval Electionic Systems Command, Wash- 
ington. D.C- N00030-69.C-3639 

— Infrared Industries, Inc., Waltham. Mass. 
$1,322,986, Optics nssemblles for^ pioxl- 
mity fuses for 6-incli 38 and 6-inch 61 
caliber ammunition. Naval Ships Parts 
Conti ol Centei, Mochanicsburg, Pa. 
N0010-1-60-C-0372. 

— Harnett Construction Co,, Memphis, Tonn, 
$1,308,000. Construction of the fiist in- 
crement of an enlisted men and non-com- 
mtssioned uflleer’s club, Naval Air Station, 
hlemphis, Tcnn Naval Facilities Engineer- 
ing Command, Washington, D C. N624C7- 
67-0-0166. 

— General Dynamics Corp., Groton, Conn. 
$6,823,500 (contract modification). Ad- 
ditional design agent sei vices in support 
of tho Fleet Ballistic overhaul progiam 
(USS Lafayette SSBN 616 class). Naval 
Ship Systems Command, Washington, D.C, 
NObs 38/ A. ^ . 

—North American Rockwell Corp., Anaheim, 
Calif. $3,441,000. Repair of Ships Inertial 
Navigation Systems gyroscope *iiid ve- 
locity meters. Naval Ship Systems Com- 
mand* Washington, D.C, N00024-70-C- 
6012 POOL 

— General Dynamics Corp., Groton* Conn. 
$2,107,100. Engineering and planning yaid 
sei vices to support tho alteration, main- 
tenance* repair and overhaul of opev- 
ntlonnl suhmaiines. Naval Ship Systems 
Command* Washington, D.C, N00024-60- 


C-0239 PZ02, 

— Sperry Rand Corp., Syosset, N.Y, $2,082,- 
000. Technical assistance progiam for 
Poseidon C-3 missile logistic support. 
Nnvnl Ship Systems Command, Washing- 


ton, D.C. N0024-70-C.6041, 

16 — Forsberg and Gregory, Inc„ Redlands, 
Calif. $1*628,380. Construction of tin air- 
craft maintenance hangei, Marine Corps 
Air Facility, Santa Ana, Calif Naval 
Facilities Englnoeilng Command, Wash- 
ington, D.C. N62473-d8.C-01B6. 

— Jefforson Construction Co„ Cambridge* 
MnsB. $1,065,160, Construction of Waves 
Bachelor Officer Quaitors, Naval Station, 
Newport, R. I, Naval Facilities Engineer- 
ing Command, Washington, D.C. NC24Q4- 


WO-U-UJUO. 

— Sperry Rand Corp,, Syosset, N.Y. $10,- 
460,000. One year cnginceilng service 
piogrom for the Polaris/Poseidon aystem. 
Naval Ship Systems Command, Washing- 
ton, D.C. N00024-70-C.6008. 

— General Dynamics Corp,, Groton, Conn, 
$3,902*900. Design services In support of 
the Fleet Ballistic Missile submarine 
second overhaul program (USS George 
Washington SSBN 698 class). Naval Slii|i 
Systems Command, Washington, D.C. 
N00024-60-C-028B PZ04, 


16 — Arnold M, Diamond, Inc,, Groat Neck, 
N.Y. $1,128,968, Land fill and site im- 
provements, U.S, Naval Academy, Anna- 
polis, Md. Naval Facilities Engineering 
(Command, Washington, D.C, NC2477-68-C- 


— VAlio, Inc*. Garland, Tex. $6,944,000. Mk 
844 Mod O and Mk 376 Mod O electric 
bomb fuz.es. Naval Air Systems Com- 
mand, Washington, D.C, N00010-70-C- 


0067, 

— North American Rockwell Corp., Colum- 
hii8, Ohio. $2,361,007 (contract modifi- 
cation.). Evaluate the feasibility of an 
Improved target marking and light arma- 
ment system for the OV-lOA aircraft. 
Naval Air Systems Command, Washing- 
ton, Washington* D.C. N00019-60-G-0446, 

— ^llnzeltino Corp,, Little Neck, N.Y, $1,040*- 
OOO (contract modification). Electronic 
packnges for AN/GSQ-14 1/142 receiving 
transmitting sets, leas batteries, foi tho 
Army, Naval Air Systems Command, 
Washington, D,C, N00019-Q9-C-OQ17. 


17 — Lockheed Mlsaile and Space Co., Sunny- 
vale, Calif, $28,180,478. Tactical engineer- 
ing services for the Fleet Ballistic 
Missile Weapon System (Poseidon and 
Polnris), N00030-70-C-0020. $9,685,948. 

Polaris tactical field engineering aer vices, 
NO(K)30-70-C-0008. Naval Strategic Sys- 
tems Project Ofllce, Washington* D.C* 
—North American Rockwell Corp,, Ana- 
helm, Calif, $4,084,000. Repair of Mk II 
Ships Inertial Navigation Systems com- 
ponents, N00024-70-0-6016 POOl. $1*239,- 
099* Engineering services for Ships Inter- 


tial Navigation Systems during Poseidon 
cotivcislon of Fleet Ballistic Mifistle &ub 
marines. Newport News, Va,* Giotoa, 
Conn , Vallejo, Galif , Portsmouth, N.H , 
and Bremerton, Wash N00924-70-C-B018 
$1,128,924, Mnidnn Computois for Ship 
Ineitinl Navigation Systems compo 
ponents N00024-70-G-6047. Naval Ship 
Systems Command, Washington, D.C, 

— Sperry Rand Corp., Long Island, N Y 
$1,91.3,929. Ropnii bgi vices of Fleet Baliis- 
tic Mis<iile aubmaiine navigation sub- 
system components, Syosset, N.Y. Naval 
Ship Systems Command, Washington* D.C 
N00021-70-C-6034. 

18 — Computoi Sciences Corp,, El Segundo, 
Calif $1,0(18,768, System niialyais design, 
flow chaiting and programming support 
for Navy Data Systems and Opeiating 
Syatems, Navy Electronic Laboratotj 
Center, San Diego, Calif, Navy Purchaa 
ing Office, Los Angeles, Calif, N00123-79. 
C-014G 

22 — Seal and Co., Inc., Washington, D.C 
$1,948,000. Constiuction of a VLF antenna 
aystem. Naval Radio Station, Annapolis, 
Md Naval Facilities Engineering Com» 
mand, Washington, D.O N2(i477-G8-C.109S 
— Republic Electronic Industries, Inc., Mel- 
ville, N.Y. $2,241,361. AN/aRN. 62(V) 
TACAN navigational seta. Naval Aviation 
Supply Office, Philadelphia, Pa. N003S3- 
70-C-0408. 

— Martin-Marietta Corp,, Baltimore* Md. 
$1,678,926 (contract modification) Wori< 
on tho Ilart/Zap weapon system. Nava] 
Oidnance Laboratoiy* White Oak, Md. 
N60D21-68-C-027'’ P012. 

— LTV Aerospace Corp*, Dallas, Tox. $1,260, 
000 (contiact mcHlifleation). Incicmental 
Lnidiiig foi the flight demonstration pro 
gram of a JP-B fueled, air-launched Tamjet 
propulsion ays tom Naval Air Systems 
Command, Washington, D.C. N00010-G8-C* 
0006 

28 — Arnold M, Diamond, Inc,, Great Neck, 
N.Y, $2,212,248. Construction of a steam 
plant and electilcal distribution syatems, 
Public WoilcB Center, PcnsacolR, Fla. 
Naval Facilities Engineering Coromaml, 
Wasiiington, D G. N62467-67'O-0G44. 

— Collins Radio Co,, Dallas, Tex, $1,461*986 
Engineering, furnishing, Inslnlling and 
testing a microwave wide-bnnd, llne-of- 
ttight communications system. Naval Elec- 
tronic Systems Command, WoshingLoa, 
D.C. N00039-70-C-0502 
— Grumman Aerospace Corp,, Bethpage, 
N.Y $1,200,000 (contract mocllflcation), 
Incremental funding for EA-OB aircraft 
Naval Air Syatema Command, Washington, 
DC. N00010-07-C-0078 

24 — Sanders Assacintes, Inc,, Nashua, N. K. 
$3,213,059 (contract modification). Air* 
home receiver Iranamlttois and aaaccla- 
ted equipment. Naval Air Systems Com- 
mand, Washington, D.C, N00019-68-C 0699 
— Lear Seiglcr, Inc., Oklahoma City, Okla. 
$2,208,603. Services and materials for 
progiossivo aircraft rework on S-2 series 
aircraft, Brooklcy Industrial All Park, 
Mobile, Ala. Nnval Air Systems Com- 
mand, Washington, D.C. N09019-70-C'OQ48. 
—Simplex Wire and Cable Co., PorUmouth, 
N.II. $1,832,060. Manufactmo of 21-Q(ia<l 
Multipair aiibmarine cable Naval Elcc- 
ti‘onic Systems Command, Washington, 
D.O. N00030-70-C-3604, 


25— Newport News Shipbuilding and Dry 
Dock Co., Newport Nows* Va. $88,009,000 
Gonstrucllun of two nuclcar-poworetl at- 
tack submarines (SSN 080 and 687) of the 
USS Sturgeon (SSN 637) olnsa. Naval 
Ship Systems Command, WaBhington, DC. 


N00024-60-G-0307. , 

— Clevlte Corp., Cleveland, Ohio. $3*009, 000. 
Inci cased limitation of authorization for 
Mk 48 Mod 1 torpedoes. Naval Ordnance 
Systems Command, WaBhington, DC. 
N00017-60-G-1426. , „ t j 

—General Motors Corp,, Indinnapolia, Tnd 
$2,001,000. Rotor nsscmbliefi for TF4I 
engines for A-7E aircraft. Naval Avm 
tion Supply Ofllce* Philadelphia, Fa. 


F34C01-fl9-2021-GB01. ^ ^ 

28— United Aircraft Corp., East Hartford* 
Conn. $6,800,000 (contract modifleatiep)- 
IncLcnse In limitation of authorization, 
for design, development and testing of Ine 
TF30-P-412 aircraft engine. Naval Alf 
Systems Command, Washington, B.t. 
N00010-60-C.0393. 

29 — Sperry Rand Corp., St. Paul, Minn. I9,- 
740,600. Computer systems with hbsmI- 
ated services and support. Naval Mip 
Systems Command, Washington, B-v. 


N00024h60-C-1402. 

— Stanwlck Corp,, Arlington, Va* 
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i2. Computer proeramming services for 
pe commanders, at various locations, 
avy Purchasing Olllce, Washington, D.C. 
006flO-70-D-0161. 

lannlng Reacarcli Corp„ Loa Angeles, 
illf. §1,407,866. Programming services in 
ipport of type commnnclera, at various 
ival activities. Navy Purchasing OfWcp, 
aahington, D.C, N00600-70-.D-0161. 
nited Aircraft Corp., East Hartford, 
jnn. §1,068,680. Spare parts for J<-48 
i/SA engines used on F9 aircraft, 
nval Aviation Supply Ofllee, Phlladel- 
jtn, Pa, N00383-O-GOOO0A-AG4O6. 

>atrice Food Co., Honolulu, Hawaii. 
,081,648. Supplies of dairy products fOr 
•et nnd shore stations. Naval Supply 
2 Titer, Pearl Harbor, Hawaii. NO 0604- 

-D-ooie. 

agnav03C Co., Fort Wayne, Ind. §1,000,- 
0 (contract modification). Research and 
velopmont on an airborne processor and 
splay system. Naval All Systems Com- 
and, Washington, D.C. N00019-G0-C-060G, 
Qncywcll, Inc,, Minneapolis, Minn, $1,~ 
2,938 (contract modification). AN/APN- 
'l(V) altimeter sets and associated 
uipmcnt for the Navy and Air Force, 
aval Air Systems Command, Washing- 
n, D.C. N00019.09.C-0888. 
ickhced Aircraft Corp., Marietta, Go. 
,666,677 (contract modification). Re- 
nroh and development on a classified 
oject. Naval Air Systems Command, 
ashlngton, D.C. N00019-Q9.C-0309. 
mndian Commercial Corp., Ottawa, 
mada. §2,799,290. AN/ASH-20 (V) flight 
c order-] oca tor systems and special sup- 
■rt equipment. Carleton Place, Ontario, 
mada. Naval Air Systems Command, 
nshlnglon, D.C, N00019-70-C-0047, 
irth American Rockwell Corp., Anaheim, 
ilil. $1,684,360. Design, development, 
brication, testing and ovahiatlon of 
ototype gyroscopes. Naval Ship Systems 
immand, Washington, D.C. N00024-70-C- 
40. 

immunications and Systems Corp., Falls 
lurch, Vn. $1,240,840. Data processing 
id analysis relating to Fleet Maintenance, 
pport, overhaul, and readiness of a 
\ndard navy maintenance and materlol 
■magement system. Naval Ship Systems 
immand, Washington, D.C. N00024-69- 
522 9. 

W Instrument Corp., Westbury, N,Y. 
,981,670, Mk 63 Mod 0 attack consoles, 
^val Ordnance Systems Command, Wash- 
Bton, D.C. N00017-70.0t0401. 

'Tiernl Precision Inc., Dlnghamton, N.Y. 
,600,000. Two units of IIF-4E weapons 
lining sots. Navel Training Device Gen- 
r, Orlando, Fla, Ndl830-70-G-0009, 



DEPARTMENT OF THE 
AIR FORCE 

m American World Airways, Inc., New 
irk, N.Y. §97,460,000. Services necessary 
the operation of the Eastern Test Range, 
evard County, Fla, Air Force Eastern 
■st Range, AFSO, Patrick AFB, Fla. 
18606-68-0-0040. 

'o, Inc,, Arnold Air Force Station, 
*nn. §48,960,000. Management, operation 
.d maintenance of the Arnold Englneer- 
g Development Center, Arnold Air 
iree Station, Tenn. Arnold Engineering 
jvelopment Center, AFSO, Arnold AFS, 
mn. F40600-00-C-0001. 

3rth Electric Co., Gallon, Ohio. §9,821,- 
6, Procurement of 24 switching centers 
r the 407L tactical communication sys- 
m. Electronic Systems Division, AFSC, 
G. Hanacom Field, Maes. F19028-67-C- 
70 . 

lelng Co., Seattle, Wash. $6,096,848, De- 
itt, development, study and testing pro- 
ams for WS-i33A-M and WS-183B 
inutemnn mlaslloa. Space and Missile 
^sterna Organization, AFSO, Los Angeles, 
iKf. F04701-69-C.0163. 
arihrop Corp,, Hawthorne, Calif. $1,- 
6,160, Production of long lead time for 


F-6 aircraft. Aeronautical Systems Divi- 
sion, AFSC, Wrlght-Patterson AFB, Ohio. 
F33667-6D-C-1289. 

2 — McDonnell Douglas Corp., Tulsa, Okln, 
$1,603,236. Rehabilitation of Air Forco 
Plant #3, Aeronautical Syatoma Division, 
AFSC, Wright Patterson AFB, Ohio. 
AF33 (667)16410. 

—General Electric Co., Syracuse, N.Y. 
§9,263,760. Opernlioii, maintenance and 
logistic support of spacecraft sensor 
sights foi FY 1970. Shemya AFS, Alaska, 
Diyiii'bakli , Turkey, and Syracuse. Sacra- 
mento Air Materiel Area, AFLC, MeCiGllan 
AFB, Calif. F04604-61I-C-OU41. 

— RCA, Mooreatown, N.J, $4,839,946. Depot 
level maintenance and supply support for 
instrumontation radar systemB. Air I^orce 
Eastern Test Range, AFSC, Patrick AFB, 
Fla. F0800a.QO-C-0061. 

— William V. Austin & Assoc., Ventura, 
Calif. §1,701,001. Base support services nt 
Los Angeles AFS, El Segundo, Calif. 

06 92nd Support Group, Los Angeles AFS, 
Calif. F04698-69-C-0057. 

— General Dynamics Corp., Fort Worth, Tex. 
$1,515,000. Operation, maintenance and 
improvomnt of the radar target scatter 
facility, Holloman APB, N.M, Air Force 
Missile Development Center, AFSC, Hollo- 
man AFB, N.M. F2 9600-69 -C-00 16. 

3 — Vitro Corp, of America, Eglin AFB, Fla, 
$11,738,826. Maintenance and operation of 
aimamont development test center range 
facilities, Eglin APB, Pla. Armament 
Development and Test Center, AFSC, Eglin 
AFB, Fla. F08a36-70-0-0070. 

— Hayes International Corp., Birmingham, 
Ala. §8,611,040. Inspect and repair as 
necessary KG-136 aircraft. Oklahoma OJty 
Air Materiel Aren, AFLC, Tinker AFB, 
Okln. F34601-C8-C-3G07. 

— GoUina Radio Corp., Cedar Rapids, Iowa. 
$6,160,704. Spare pnrta for Integrated 
dual flight dircotor/rotation go-around 
systems, Oklahoma City Air Materiel Aren, 
AFLC, Tinker AFB, Okla. F346ai-6»-C- 
2402. 

— Emerson Electric Co„ St, Louis, Mo. $1,* 
840,824, General purpose automatic test 
system In support of various types of 
aircraft, San Antonio Air Materiel Area, 
AFLC, Kelley AFB, Tex. F^lGOB-GS-C-SOCl. 

— General Supply Corp,, Limestone, Maine, 
$1,485,020. Repair siding and foundations 
on housing units, Loring AFB, Maine. 
42nd Bombardment Wing, Loring AFB, 
Maine. P17600-60-C-018fl. 

— HazeUino Corp., Little Neck, N,Y. $6,-- 
027,690. Production of command and con- 
trol clcotronlcs equipment. Aeronautical 
Systems Division, AFSC, Wrlght-Patteraon 
APB, Ohio. F83G67-68-C-0689. 

— LTV Electrosystoms, Inc,, Greenville, Tex, 
$1,645,000. Modlflcatlon of C-180 aircraft. 
Aeronautical Systems Division, AFSO, 
Wright-Patterson AFB, Ohio. F3a0B7-G8- 
0-0707. 

— General Dynamics Corp., Fort Worth, Tex, 
$1,410,216. Aeroapneo ground cquipnjent 
for F-lllD aircraft, Aoronoutlcnl Syatoms 
Division, AFSO, Wrlght-Pnttorson AFB, 
Ohio. AF33(C57)18408, 

— Sperry Rand Corp., Great Neck, N.Y, $1,- 
410,280. Refurbishment and modlflcatlon 
of tiansportablo radio navigational sots, 
air conditloiicra, related shelters, onglneor- 
ing services and spare parts. Aoronnutlcal 
Systems Division, AFSC, Wrlght-Pnttcr- 
son AFB,. Ohio. F88667-60.C-1362, 

— Westinghouse Electric Corp., Plttshurgh, 
Pa. §2,817,776. Procurement of antl-lntru- 
sion alarm sets, spare parts, and aero- 
space ground equipment. Aeronautical 
Systems DivlHlon, AFSC, Wright-Pattcr- 
Bon APB, Ohio. F33667-flO-C-0447. 

7 — Systems Development Corp., Santa Monica, 
Calif. $9,920,770, Computer program up- 
dating and development of a system 
troining program, F04a06-69-C-0622, $2,- 
846,668, Computer program updating and 
development of system training programs 
for major Air Force commands. F04G06- 
60-0-1239. $1,660,000. Services in support 
of the Space Defense Center's computer 
program, F04 600-60 -C-1238. Sacramento 
Air Materiel Area, APLO, McClellan AFB, 

— General Dynamics Corp*, Fort Worth, Tex. 
$3,228,084. MIodifleation, inspection and 
repair as nocessary of B-68 aircraft. 
James Connolly Airport, Waco, Tex, San 
Antonio Air Materiel Area, AFLC, Kelly 
AFB, Tex. P41008-70-0-0002. 

8 — Bendix Corp,, Teterboro, N,J, $7|691,000, 
Modlflcatlon of B-52 aircraft, Oklahoma 
Air Materiel Area, AFLO, Tinker AFB, 
Okla. F84601-69 -0-2686, 


— Modutux, Inc„ Newark, Calif. $4,226, 119, 
Production of 68 modular relocatable units 
for iiBG as school facilities. War nor Robins 
Air Materiel Area, AFLC, Roblne AFB, 
Ga. F09603-69-C-448G. 

16 — Lear Slegler, Inc,, Oklahoma City, Okla. 
$2^048,000, Time and materials contract 
for nlrcroft maintenance services on F-4 
aircraft at Yokota AB, Japan. Oklahoma 
City Air Materiel Area, AFLC, Tinker 
AFB. Okla. P84S01-flO-C-44ia-0001. 

— Dynalectron Corp., Port Worth, Tex. §1,- 
273,006. Time and. materials contract for 
aircraft malntenonce on F-4 aircraft at 
Alcotibiiry RAF, England. Oklahoma Air 
Materiel Aren, AFLO, Tinker AFB, Okla, 
P34G01-G9-C-441B-0002. 

11 — Lockheed Aircraft Corp,, Marietta, Ga. 
$1,924,287. Spare parts for the air- 
craft. Snn Antonia Air Materiel Area, 
AFLC, Detachment 81, Marietta, Ga, AF 
33(657)16058. 

14 — Kollaman Instrument Corp. Elmhurst, 
N.Y. $1,994,909, Production of pressure- 
temperature test acta. San Antonio Air 
Materiel Area, AFLC, Kelly AFB, Tex, 
F41608.69-D-0020. 

16 — Maney Aircraft Parts, Inc., Gardena, 
Calif. §1,721,860. Modification of F-IOD 
aircraft. Bren, Los Alnmltos, Gardena, 
and Santa Ana, Calif, Sacrameato Air 
Materiel Area, AFLC, McClellan APB, 
Calif. F04606-70-C-006B, 

17 — Northrop Corp., Hawthorne, Calif. §2,716,- 
776. Modification kits for T-38A aircraft. 
Ogden Air Materiel Area, AFLC, Hill 
APB, Utah. FO4aOO-69-A.0218-QPOlAA. 

— Atkins and Merrill, Inc., Marlboro, Mass. 
$1,028,950. Modification kits applicable to 
RF-4 sorios aircraft. Ogden Air Materlol 
Area, AFLO, Hill AFB, Utah, r42000-09- 
A-430 1-0001. 

18 — General Motors Corp,, Indfnnapolia, Ind. 
$12,236,260. Procurement of TP-41-A-2 
turbofan aircraft engines. Aeronautical 
Systems Division, AFSC, Wrlght-Patterson 
AFB, Ohio. F33657-67-C-01fl3-P07a. 

— North American Rockwell, Anaheim, Calif. 
$6,000,900. Research and development of 
the post boost propulsion system for 
Minutemnn III. Space and Missile Systems 
Organization, AFSO, Los Angeles, Calif. 
F04791.68-C-0040. 

-•-Chicago Aerial Industries, Inc., Barring- 
ton, ID, $1,900,389. Procurement and In.- 
sta notion of aerial cameras In RF-4 air- 
craft. Aoronnuticnl Systems Division, 
AFSO, Wright-Pattorson AFB, Ohio. 
Fddfl67-fl9-C-128Z. 

22 — Rand Corp., Santa Monica, Calif. $10,- 
400,900. Increment to conirnet for aero- 
spaoo studies and research. Air Force 
Oflloc of Sclontiftc RoBcaToh, Washington, 
D.O. F44C2O-07-C-OO46. 

— Rorg-Warnor Corp., Van Nuys, Calif, $8,- 
180,321. Prociiromont of parts for D-62 
aircraft. Oklahoma City Air Materiel Area, 
APLO, Tinker APB, Okla. FB 460 1-69-0- 
4073, 

24 — Lockheed Aircraft €orp.» Marietta, Qa, 
$10,000,018, Production and modlflcatlon 
of G-I41 aircraft. Aeronautical Systems 
Division, AFSC, Wrlght-Patterson APB, 
Ohio. AF38 ni67) 14886. 

‘ — ^Honeywell, Inc,. Lexington, Mass. $1,- 
600,000, UcconniBBaneo equipment, spare 
parts and aerospace ground equipment. 
Aeronaiiticnl Systems Division, AFSO, 
Wrlght-Patterson APB, Ohio. F88667-69- 
C-1000. 

26 — Fairchild Hiller Corp., Germantown, Md. 
$3,000,000. Repair and modification of 
C-110 aircraft, St. Auglstinc, Fla. Warner 
Robins Air Materiel Area, AFLO, Robins 
AFB, Ga, FOOGO3-08.G-1688. 

— ^The Ohio State University Research 
Foundation, Oolumbus, Ohio. $1,192,180. 
Aoademlo eorvlccs in support of the Air 
Force Institute of Technology schools of 
systems and loglstlca, and civil engineer- 
ing. Air Force InBtltuto of Technology, 
Wrlght-Patterson AFB, Ohio. F33G08-70- 
C-0001. 

— Continental Aviation and Engineering 
Corp., Neosho, Mo. $1,224,836. Repair of 
J-09 engines, San Antonio Air Materiel 
Area, AFLC, Kelly AFB, Tex. F41C98-69- 
D-2089. 

— Honeywell, Inc., St. Peteraburg, Fla. 
$49,180,841. Guidance and control sys- 
tems for the Minutemnn III missile sya- 
tem. Space and Mlsallo Systems Organi- 
zation, AFSC, Los Angeles, Calif. 

28 — Lockheed Aircraft Corp., Marietta, Ga. 
$7,845,835. Spare parts for C-GA aircraft. 
Detachment SI, Headquarters, San. An- 
tonia Air Materiel Area, AFLO, Marietta, 
Ga. AF88 <667)15058. 
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--CeAsna Aircraft C&,. Wichita, Knns. $7,- 
668, &96, Production of A-87B aircraft, 
Bpnre parta, and aeroapace irround equip, 
ment Aeronautical Systema Division, 
AFSC, W^ight-Patteraon AFB» Ohio. 
F33667-fifl-C-0831-P203. 

-^LTV Electroayatemft. Inc., Dallas, Tex. 
$1,391,365, Airborne data proceasluff 

eanipment* spare parts and related test 
equipment. Aeronautical Systems Division, 
AFSG, Wright -Patter son AFB, Ohio. 
Pa 3667 - 69 -C- 0 S 44 . 

29 — THW Syafema Group, Ilcilondo Beach, 
Calif. $12,799,909, Kon-development sup- 
port for Minute man ivcapon system. 
F04791-69-C-0180. $6,600,000. Development 
support for Mlniitcman weapon system 
FQ4701-a9-C-Ol79, Norton AFB. Calif. 
Space and Missile Systems Organlzatian, 
AFSG, Loa Angeles, Calif. 

— Curtls-Wrlght Corp,, Woodridge, N.J. 

$2,349,373, Qveihaul of J-B7 series 

engines and components. Oklahoma City 
Air Materiel Area, APLG, Tinker AFB, 
Ok la. F416D 8- 60-0-0(106. 

30 — Control Data Gorp,, Minneapolis, Minn. 
$1,948,000, Proctirement of engine test 
cell automatic proeeaa control equipment 
nml ilata, La Jolln, Calif. San Antonio 
Air Materiel Area, AFLO, Kelly AFB, 
Tex. F4 1608-70-0-6247. 

— LTV Aerospace Corp., Dallas, Tex, $i.,- 
192,138. Advanced mlaalle post boost sys- 
tem study, Grand Prairie, Tex, Space 
and MIqbIIg Systems Organization, AFSC, 
Loa Angoica, Calif, F04701-fl9-C-0370. 

31— Federal Electric Corp., Pa ramus, N.J. 
$27,796,801. Opcrntlon and maintenance 
of the Air Force Western Test Itango 
technical fncIlltleB. Van den berg APB, 
Cnllf. Air Force Western Test Ban go, 
AFSC, Vandenborg AFB, Cnllf, F043Q7« 
67-0-0091. 

— General Electric Co., Philadelphia, Pq. 
$14,412,028. Rosea rch and development of 
the Mk 12 Re-entry System. Space and 
MlBsile Syatoma Organization, AFSO, Los 
Angeles, Calif. AF 94 (004) -9 16. 

— Singer- General FrccUlon, Itic,, Little Falls, 
NiJ. $2,300,699. Inertial instrument de- 
volopment of the Advance Ballistlo Re- 
entry System. Space and Missile Systems 
Organization, AFSG, Los Angeles, Calif, 
F04701-09-C-0177. 


ASPER Case Listing 

(Continitecl from Page S8) 

ernment property. Rovislons to DD Form 1662 
ar^ included In the case and the suhcommlttoo 
rep >rt (s expected soon. 

Flnsndal Accounting for Government- Owned 
Paeilttles. To consider tho contents of ASPR 
Appendices B-301 and C-80I relative to the 
requirement for tho maintenance of dnanclal 
records by contractors. The General Account- 
ing OfTice hns Tccommcndcd thot contractors be 
requited to maintain such records, The caae is 
presently being studied by a auhcommlttee. 

Single Bcrvico Management of Industrial 
Facllilles. To develop procedures which will 
provide that only one contract authorizing 
uao of government fnciitties will be in effect 
at any one location. It Is intended that con- 
tracts which authorize the acquisition or 
furnishing of government facilities will Pro- 
vide for tho automatic transfer of those facil- 
ities to the ''use'* contract upon receipt of 
Installation. Tho subeommitteo report Is under 
review. 

Corporate Administrative Contracting Officer 
Program. To provide for the appointment of 
a single corporate administrative contracting 
officer (ACO) to act, in the case of multi- 
plant companies, on matters which havO cor- 
porate-wide application. The corporate ACO 
will not act on matters having only local 
application. These mattorB will continue to 
be received by the plant ACO. Development of 
this case will be completed In the near future. 


From The Speakers 
Rostrum 

(Contimied from Page 17) 

ment. However, to do our job right, 
we need to know more about the 
quality of transportation. 

As engineei’s, you would not think 
of building a bridge without stand- 
ards describing the quality of mate- 
rials to be used. Nor would you use 
these materials without testing them 
to ensure they meet prescribed stand- 
ards. We do not now have such stand- 
ards to describe the quality of trans- 
portation, nor tests to reproduce the 
environment. Accordingly, it is hoped 
that by joint action of the technical 
societies, the universities, and ns indi- 
viduals in your everyday work, you 
will continue and renew your interest 
and eiforts to define transportation 
engineering and to establish transpor- 
tation performance standards. 

You are the engineers who have the 
talent to improve the quality of the 
nation^s transportation service. We, in 
the Defense Department, are anxious 
to cooperate with you and stand ready 
to assist you in your efforts. We 
know, as few others can, how essen- 
tial transportation is to the success of 
the mission of national defense. 

Sir Winston Churchill knew and he 
defined it well when he said: 

Victory io a beautiful rose, but 
iranaportaiion ia the stem tviih^ 
out which the flower cannot grow. 


DSA Quality 
Assurance 

( Continued from Page 10) 

be given to human error. Safety pre- 
cautions will be programmed so that 
an erroneous command by the oper- 
ator will be invalidated or curtailed, 
and a warning buzzer or light will 
alert the operator to correct or Issue a 
new command or instruction to the 
computer, 

A project has been assigned to the 
Staff Instrumentation Engineer in the 
Quality Assurance Directorate to de- 
velop and/or determine the required 
standards, frequency, and calibration 
and measurement devices for auto- 
mated processes, The scope of the proj- 
ect will encompass industry, other 


elements of DOD, National Bureau of 
Standards, and other agencies to^ 
assure establishment of realistic 
standards, techniques and frequencies 
of calibration. This action will result 
in modification of present calibration 
specification and various test methods 
and pi\)cedures. 

Recognizing the emergence of auto- 
mated production technology and the 
increased specialized skill require- 
ments, the DC AS Quality Assurance 
Directorate has programmed internal 
and external training and education 
courses to ensure that quality assur- 
ance personnel understand and 
become part of the automated age* 
Present emphasis is on computer tech- 
nology and advanced statistical con- 
cepts for progression in the em- 
ployee's development program. In ad- 
dition, personnel recruitment Is 
slanted more and more to^vard profes- 
sional personnel. The DCAS Quality 
Assurance Directorate is preparing to 
meet the challenge of automation and 
will be ready when tomorrow becomes 
today. As one of our leading indus- 
try's advertisment states, “Man 
thinks ; machines work," 


Blade De-Icers Aim of 
Army Chopper Program 

Icing on vertical take-off and 
landing (VTOL) aircraft is getting a 
hard look from the Army, Combat De- 
velopments Command (GDC), Port 
Belvdir, Va., has visions of light-* 
weight, removable anti-icing/ de-loin^ 
equipment for VTOLs, utilizing sur- 
face coatings, electrothermal, hot-aJr 
thermal, or fluid and mechanical de- 
vices. 

Major problems caused by icing In- 
clude severe vibration from uneven 
shedding of ice by the rotor blades, 
decreased visibility, and loss of lift 
and performance from airfoil distor- 
tion. Icing also lowers engine per- 
formance, and can cause damage 
when ingested by the engine. 

Modern, high-powered helicopters 
suffer leas performance losses under 
icing conditions than older, lower- 
powered models did, but still suffer 
from vibration damage. Until icing 
can be neutralized or prevented, the 
operational flexibility offered by mod- 
ern engines, instrumentation, elec- 
tronics and increased stability wll! 
never be fully realized, 
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Army Exploring 
*' New Laser Uses 

Under the g‘uidancG of the Combat 
Developments Command (CDC), Fori 
Bel voir, Va., the Army is moving into 
the age of the laser. Presently under 
study at CDC are laser programs 
ranging from combat to support ac- 
tivities, for use now through the 
iD80s. 

The laser generates an intense light 
through exitation of the atomic struc- 
ture of its source substance. Different 
substances produce light of different 
wavelengths, with different capabili- 
ties and potentials. 

A ruby laser has already been used 
a a a range finder in tests with the 
M160A1E2 tank, In these tests, the 
ruby laser provided quick and accu- 
rate weapon to target distance 
figures, promising increased “first 
round kills*' for future armor mis- 
sions, CDC also sees possibilities in 
ar tiller yt air defense and other Arc- 
power areas, wheie effectiveness de- 
pends on accuracy and speed. 

Point-to-point communications also 
has applications, according to CDC. 
rmiDrovementa in lasers and fiber 
optics could permit a single channel to 
simultaneously carry 100 million tele- 
phone calls, coast to coast. Very 
highly "coherent" lasers could bring 
advances in communications security 
control, making it almost impossible 
for any enemy to jam or tap such a 
system, In a related area, some day 
lasers may be used to recharge tac- 
tical and strategic satellites in orbit. 

With lasers, surveyors could deter- 
mine topographic features accurate to 
(be nearest centimeter, or even milli- 
meter, instead of the nearest meter, 
Surveillance and target acquisition 
may see television-like images and 
displays, thanks to laser; and weed 
control may use the laser for clearing 
highways and waterways. 

The laser has already been used for 
delicate eye surgery, and in the 
future it may be used for treatment 
of certain cancer types. The high heat 
levels of certain lasers may find appli- 
cation in sterilization, reducing the 
amount of equipment now required by 
medics in the field, and bringing in- 
stantaneous food treatment and pre- 
paration to realization. 

Lasers operating in the invisible re- 
gions of the spectrum may provide 
mew concepts in night operations and 


weaponry, while the cyanide laser, 
which operates in areas of the spec- 
trum that pass easily through the at- 
mosphere, may contribute to further 
exploitation of “paths of Least resis- 
tance.” 

The uses of the laser seem limited 
only by human imagination , according 
to GDC's Electronics Division. By the 
1980s the laser may be as common as 
the helicopter is today. 

New Earth Movers Goal 
of Army Engineers 

The Army is out to get rid of dirt. 
In a recent Qualitative Materiel De- 
velopment Objective, issued by the 
Army Combat Developments Com- 
mand (CDC), Fort BeWoir, Va., 
CDC'a Engineer Agency asked for the 
development of highspeed excavating 
equipment, mate id el and techniques, 

With an increased emphasis on mo- 
bility and dispersion, CDC foresees 
the development of radically new 
equipment, Present needs for rapid 
construction of roads, barriers, obsta- 
cles, artillery emplacements, and per- 
sonnel, command and supply shelters 
ai’o expected to increase. The Army 
also see such machines as an eifec- 
tivo means of decontaminating areas 
of chemical-biological-radiological 
contamination. 

CDC is seeking materiels and tech- 
niques that would increase produc- 
tivity and reliability. The machinery 
would weigh less and be easier to 
maintain. It would bo able to travel 
cross-country or in convoy, or be de- 
liverable by aircraft or heavy-1 if t hel- 
icopters. The new equipment should 
also result in reductions of the 
number of items, and the weight of 
existing equipment, in the Army in- 
ventory, and in logistics, training re- 
quirements and operating personnel, 

One of the new concepts in exca- 
vating machines is REDSOD — the Re- 
petitive Explosive Device for Soil Dis- 
aggregation and Displacement, At- 
tached to conventional equipment, 
such as the crawler tractor, REDSOD 
has a theoretical potential of up to 
160,000 cubic yards per hour, com- 
pared to the 126-cubie-yarda-per-hour 
limit of present machinery. 

Relatively lightweight — at 26 tons 
— REDSOD uses controlled explosions 
to move earth. REDSOD consists of a 
dozer blade with multiple chambers. A 
mixture of compressed air and fuel Is 


fed into the chambers and, when suf- 
ficient pressure has built up, a spark 
ignites the mixture. The expanding 
gases are directed out of slots at the 
base of the blade into the ground, 
blasting out the earth. Continuous ig- 
nition in the chambers results in con- 
tinuous eruption of the earth. For use 
in both soil and soft rock, REDSOD 
would ideally, control the direction of 
excavated earth, placing it in rows 6 
to 20 feet from the work site. 

Free-Drop Food Containers 
Sought by Army 

Pree-drop containers may be used 
in the near future to deliver drinking 
water to troops in remote areas and, 
under guidelines specified by the Army 
Combat Developments Command 
(GDC), Fort Belvoir, Va., the 
weather-resistant, disposable con- 
tainers could also be used for bever- 
ages or dry food. 

Use of the containers would sim- 
plify present problems of supplying 
special action forces operating in 
areas with minimum support, where 
potable water and food supplies are 
difficult to obtain. 

The f re e-drop containers would 
withstand impacts from lielicoplers or 
fixed-wing aircraft operating at alti- 
tudes between 60 and 260 feet, at 
speeds up to 130 knots, CDC also calls 
for the containers to have 3-gallon ca- 
pacity, to be rc seal able after partial 
use, and to be reusable, 
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AFLC ReorganizaHon 
Plans Announced 

The Air Force Logistics Command (AFLC) has announced a 
reorganization and consolidation of functions at its headquarters 
at Wright-Patterson AFB, Ohio, expected to become operational by 
October 15. 

Following an extended planning study. General Jack G. Merrell, 
Commander, AFLC, announced the changes in a letter to AFLC 
staff components. 

The letter called for the establishment of a Deputy Chief of 
Staff for Materiel Management, intended to centralize weapon 
systems and commodity management control functions presently 
associated with the the Deputy Chiefs of Staff for Operations, Sup- 
ply, and Maintenance. 

Brigadier Genera] W. W. Snavely, major general nominee and 
present Deputy Chief of Staff for Plans, will head the new office. 
His assistant will be Brigadier General W. A. Jack, the current 
Assistant Deputy Chief of Staff for Supply. 

Remaining functions of the Deputy Chief of Staff for Opera- 
tions will be consolidated with the Deputy Chief of Staff for Plans 
designated as the Deputy Chief of Staff for Plans and Operations. 
The present Deputy Chief of Staff for Operations, Major General 
F. J. Aseani, will become Deputy Chief of Staff for Plans and 
Operations. His principal civilian assistant, W. W. Klare, will 
remain with General Aseani. 

The functions of the Deputy Chief of Staff for Supply, including 
distribution, will be consolidated with those of transportation 
under a new Deputy Chief of Staff for Supply and Transportation 
to be headed by Colonel R. E. Carlson, present Deputy Chief of 
Staff for Transpoi’tation. His number one civilian assistant will 

>r Maintenance Engineering will be 
Jtaff for Maintenance, with respon- 
aiMiiioies lor Htan surveillance of industrial operations and all 
production functions. Brigadier General R. E. Hails, now Assist- 
ant Deputy Chief of Maintenance Engineering, will assume the 
new position, with J, M. Myer as his top civilian aide. 


Marines, Army Propose 
Mini-Transceiver 

A 20-ounce single unit radio 
transceiver small enough to fit 
inside a soldier’s fatigue vest 
pocket is under study by the 
Army and Marine Corps. A pro- 
totype of the radio has been de- 
veloped by the Marine Coips, 
and the Army Combat Develop- 
ments Command, (CDC), Fort 
Belvoir, Va., is monitoring re- 
sults for the Army. 

The proposed radio, AN/ 
PRC-68, would provide two-way • 
voice communication up to 600 
meters without an external an- 
tenna system. With 1,000 chan- 
nels available spaced 50 KHz 
apart, in the tactical frequency 
(FM) band, the radio would be 
compatible with standard mlli- 
taiy tactical field equipment. 
Channel selection would be pre- 
determined. 

The water and dust tight, air 
droppable unit is proposed for 
squad sized units, and the multi- 
channels would allow many 
squads to operate in close prox- 
imity without interference or 
jamming. 

The single-pack unit would re- 
place the bulkier two-piece squad 
radio currently in use, increas- 
ing the unit commander’s con- 
trol over his forces. 
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Shown on the cover arc tluce 
stages hi a successful launch 
of an Athena missile. The Athe- 
na program is just one facet of 
the multi- missioned Space and 
Missiles Systems Organization 
(SAMSO) of the Air Force Sys- 
tems Command, whose story Is 
featured in this issue. 
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F ew Air Force or Defense De- 
partment elements have as close 
and vital a working' partnership with 
imluatry as the Air Force Systems 
Commandos Space and Missile Sys- 
tems Organization (SAMSO). 
SAMSO*s beginnings date back to the 
now bistoric era of the mid-1950s, 
when the Air Force and industry 
were pooling brainpower, experience 
and energies in a top priority race to 
develop the first U.S, ballistic missile 
capability. The alliance has remained 
exceptionally strong and fruitful in 
the years since— through the birth of 
the space age and into today’s new 
generations of missiles and of opera- 
tional, as well as purely experimental, 
apace systems. 

As presently constituted, SAMSO 
was established on July 1, 1967, from 
elements of the former Space and 
Ballistic Systems Divisions of the Air 
Force Systems Command. It is the 
direct descendent of the onginal 
Western Development Division, set up 
in a Los Angeles schoolhouse in 1964 
to begin the formidable task of devel- 
oping and intercontinental ballistic 
missile (ICBM). 

p SAMSO is the management agency 
for planning, development, testing 
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and acquisition of all Air Force space 
and ballistic missile systems. Head- 
quarters of the organization is at Los 
Angeles Air Force Station. Missile 
elements are located at Norton AFB, 
San Bernardino; test wings at the 
Eastern and Western Test Ranges; 
missile site activation task forces at a 
number of bases in the northwestern 
and central United States; and space 
tracking facilities all over the world. 

Our annual budget is more than 
$2.5 billion. We have a work force of 
approximately 7,000 people, military 
and civilian, worldwide. Our mission 
responsibilities include management 
of 19 major missile and space systems 
involving 53 major contractors; 1,100 
other contractors; and hundreds of 
first- and second-tier subcontractors 
and suppliers in 28 states. We have 
estimated that something like 300,000 
people in industry throughout the 
countiy contribute full-time efforts to 
SAMSO programs, 

Strategic Missile Responsibilities 

About half of the SAMSO budget is 
applied to strategic missile programs. 
The present U.S. deterrent missile 
force consists of 64 Titan I OEMs, 
1,000 Minuteman missiles, and 666 


submarine-based Polaris systems. 
These, with approximately GOO long- 
range bombers, constitute the nation’s 
strategic power — our long-range re- 
taliatory force. 

We know that both the Soviets and 
Communist China are devoting excep- 
tional efforts to development of their 
o\vn nuclear strategic power. Secre- 
tary of Defense Laird has stated 
that the Soviet Union, with a 
gross national product of only one- 
half that of the United States, is 
spending ?3 for eveiy $2 spent by the 
United States on offensive strategic 
weapons. This year Russia will 
achieve the same number of intercon- 
tinental missiles in hardened silos as 
the United States now possesses. Sec- 
retary Laird has further stated that 
he believes the Red Chinese will have 
a long-range ICBM '*in the next 18 
months” (by mid-1970). 

The goal of the SAMSO misailo 
mission is to ensure that the U.S. mis- 
sile force retains that edge over these 
known developments which spells 
deterrence, and the greatest measure 
of security which military strength 
can give us. We must continually de- 
velop and update our weapon systems 
in consonance with our national 
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strategy; with the abilities and inten- 
tions of potential enemies, as we un- 
derstand these; and with the evolving 
state of the art as it offers new oppor- 
tunities for improved weapon capabil- 
ities, 

A Force Modification Program, to 
replace the Minuteman I systems al- 
ready deployed in the field with the 
greatly improved Minuteman II 
system, is currently undei^vay. This 
entails carefully time-phased modifi- 
cation of the ground sites for the first 
five of our six Minuteman wings. 
Wing YI was originally activated 
with Minuteman II systems. The pro- 
gram will be completed in the early 
1970s. 

At the same time development and 
testing of the Minuteman III is pro- 
ceeding. Minuteman III is an ad- 
vanced vei'sion, so greatly improved 
in its capabilities that it is as dif- 
ferent from the original Minuteman I 
as the P-111 aircraft is from the 
P-61 of World War II fame. Among 
its major advances are greater power, 
improved guidance, and the capability 
for launch of multiple independent 
re-entry vehicles (MIRVs) upon a 
single missile, 

The Minuteman is an example of 
the associate contractor approach to 
procurement and production, one suc- 
cessf\il innovation of the missile pro- 
gram. The Boeing Co. is the inte- 
grating contractor, handling assembly 
and test. TRW performs systems en- 
gineering and technical direction of 
the progi^ams. Sylvania Electronics 
Systems is responsible for gi’ound 
electronics for Minuteman III, Auto- 
nctics Division of North American 
Rockwell Corp. contributes guidance. 
Aerojet General, Thick ol and Her- 
cules provide propulsion. AVCO and 
General Electric supply re-entry vehi- 
cles. It has proved to be an exception- 
ally able team in the development and 
production of this ballistic system, 
which has become the mainstay of our 
deterrent missile force. 

In planning beyond the Minuteman 
III, SAMSO is studying the possi- 
bility of larger vehicles that will 
carry heavier payloads, and increased 
hardening of both missile and launch 
sites, Extensive studies and tests in a 
hard-rock silo development progi’am, 
for instance, have investigated the 
feasibility of housing our missiles in 
silos cut into solid rock or constructed 
of special concrete harder than 
granite. Such basing could substan- 


tially improve the ability of our deter- 
rent missile force to survive enemy 
attack. This and other advanced plan- 
ning concepts are geared into work 
being done to advance the state of the 
art, and to provide building blocks for 
future missiles of improved capabili- 
ties and gx'eater effectiveness. 

Re-entry System Research 

Another major effort on the missile 
side of the house is the advanced bal- 
listic re-entry system (ABRES) pro- 
gram. One important characteristic 
of ballistic missiles is the fact that 
great improvements in mission effec- 
tiveness can be obtained by impi'oving 
the re-entry system alone, the business 
end of the missile — ^much as one might 
put a new and better nib on a pen. 
Therefore, research and development 
effort in re-entry systems promises 
proportionately high returns for the 
investment, 

The Air Force is the executive 
agent for the development of all re- 
entry vehicles for the Defense De- 
partment, and the Army and Navy 
work with SAMSO in the endeavor. 
Over $100 million a year is spent to 
study and test designs and techniques 
that will get our re-entry systems 
safely past both the natui'al hazards 
which they must survive on re-en- 
tering the atmosphere, and the 
enemy^s defenses aimed at inter- 
cepting and <lestroying them before 
they can reach their targets, 

A four-stage, subscale test missile, 
the Athena, has been developed for 
relatively low-cost testing of advanced 
re-entry system designs and concepts. 
Payloads are launched from Green 
River, Utah, over a 470-mile inland 
test range to impact within the 
Army^s heavily instrumented White 
Sands Missile Range in New Mexico. 
Full-scale re-entiy system tests are 
also made, using Atlas boosters, over 
the Western Test Range out of Van- 
denberg AFB, Calif., to the Kwaja- 
lein Atoll area of the Pacific. 

The progress made in re-entry sys- 
tems technology — one of the critical 
unknowns at the beginning of the mis- 
sile programs — ranks among the most 
heartening proofs of the x^esearch and 
development capabilities of American 
industry. 

Space Programs 

Missile programs are, of course, 
only a part of the total SAMSO mis- 
sion, The other half of our budget and 


our energies is devoted to work in 
military space systems. In 1961, the 
Air Force became the executive agent 
of the Defense Department for the de- 
velopment of a military space capa- 
bility. The bulk of this responsibility 
rests with SAMSO, 

Our effoi’ts have been concentrated 
on three specific approaches; 

® Development of a varied stable of 
space launch vehicles. 

® Creation of a worldwide satellite 
control facility for tracking, serv- 
icing, commanding, controlling and 
recovering space systems. 

® Development and launch of a 
number of space satellite systems, de- 
signed to probe the possibilities of ac- 
complishing a variety of missions in 
space — ^nuclear detonation detection, 
communications, navigation, and 
others. 

Stable of Boosters, The boosters are 
varied and extremely flexible in their 
potential. Most of them are adapta- 
tions of ballistic missiles originally 
designed as weapon systems — the 
Thor, Atlas, Titan and Minuteman. 
They can place in near-earth orbit 
(100-mile altitude) spacecraft vary- 
ing in weight from 300 pounds to as 
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muoh as 25,000 pounds. They can put 
pa^yloads weighing up to 2,000 pounds 
into synchronous orbit (22,000 miles 
altitude). The Titan IIIC, latest and 
most poweiTul of the boosters to join 
fclie inventory, has an upper-stage re- 
start capability and has put as many 
as eight separate payloads into indi- 
vidual orbits in a single launch. 

The record of reliability of our 
launch systems has improved steadily. 
Por the last five years, the launch 
success score has been over 90 percent. 

Satellite Control Facility. In the 
second major approach to space 
system responsibilities, SAMSO has 
developed a space tracking control 
and recovery network, designated the 
Air Force Satellite Control Facility, 
Its 'worldwide network is operational 
around the clock receiving data from 
our spacecraft, issuing instructions to 
them, checking regularly on their op- 
erational health, and de- orbiting and 
recovering them as required. 

The Satellite Control Facility, with 
it-3 main control center at Sunnyvale, 
Calif,, currently sexwices between 40 
and 60 space systems daily. Its work- 
load has risen rapidly over the past 
five years, as increasing numbers of 
long--life satellites have been put into 
orbit. 

Spacecraft. In the third area of 
major apace program activity, a wide 
variety of satellites have been devel- 
oped and launched for certain types 
of military missions which can be 
most advantageously performed in the 
space environment, 

The oldest of these satellites still in 
orbit is the VELA nuclear detonation 
detection satellite, developed to mon- 
itor the Nuclear Test Ban Treaty. 
The first pair of VELAs was 
launched in 1963; 10 have now been 
put into orbit. The last pair of 
VELAs was launched July 23, 1969. 

Octahedron-shaped systems, the 
latest models of which weigh about 
735 pounds, the VELAs operate in 
random orbit at a altitude of 60,000 
rmutical miles, circling the Earth 
cvei-y 108 hours. They can detect nu- 
clear events both on the surface of the 
Earth and far out into deep space, In 
addition to successfully perfoiming 
their primary nuclear detection mis- 
sion, the VELAs have provided from 
their lofty orbit valuable information 
on the solar wind chai‘acteri sties and 
a variety of other scientific data, in- 
cl VI cling smweys of radiation for the 
manned space flights, 

The VELAs, produced by TRW 


Systems, were trail blazers in incen- 
tive contracting of space systems and 
continue to be one of the most note- 
worthy examples of the benefits which 
can accrue to both Government and 
industry from incentive procurement. 
Originally designed for a life expect- 
ancy of six months and launched in 
1963, the first two VELAs are still 
functional. TRW has eaiued all of the 
incentive profits in the contract 
package. Because of the endurance 
and reliability of the earlier systems, 
the Air Force has been able to stretch 
out the time inteiwal between subse- 
quent launches and, thus, accomplish 
very substantial state-of-the-art im- 
provements from one pair of VELAs 
to the next. 

Another of our satellite programs 


— and one of our moat prolific— is the 
Initial Defense Communications Sat- 
ellite System (IDCSS) effort, These 
systems provide global strategic com- 
munications, excepting only the areas 
of the North and South Poles. They 
are under the direction and control of 
the Defense Communications Agency. 
Twenty-seven of the spacecraft have 
been placed in a near-synchronous 
equatorial orbit in a series of multiple 
launches by the Titan IIIC. Getting 
the satellites into their individual 
orbits was one of the most sophisti- 
cated space maneuvers attempted to 
date. Twenty-four of the systems are 
now functional and giving excellent 
service, chiefly between the United 
States and Southeast Asia. The sys- 
tems are programmed to turn them- 



Still alive, and sending signals since 1963 from 60,000 nnutical miles out in 
space, the VELA nuclear detonation detection satellites monitor the Nuclear 
Test Ban Treaty* Launched in pairs, there are now 10 VELA satellites in 
near-circular orbit. 
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Shown, in artist’e concept, resting: in their metal container atop the transtagfe 
moments after the metal nose fairing: has fallen away from the Titan IIIC 
space booster, are eight Initial Defense Communications System satellites 
(IDCSS) boosted into orbit. There are now 24 functioning IDCSS satellites 
spaced around the Earth, providing the first U* S. military communication 
system in space* 


selves off at the. end of six years, by 
which time we plan to have orbited a 
greatly improved system with much 
more power and enormously increased 
capabilities. 

In the meantime, development is 
proceeding on two communication sys- 
tems very similar to the IDCSS, but 
with more specialized area coverage. 
One is being developed for the United 
Kingdom and the other for NATO. 
They will be launched by the end of 
this year, 

Still another SAMSO program, de- 
signed to tap in on the natural advan- 
tages which space offers for communi- 
cations, is the Tactical Communica- 
tions Satellite (TACSAT I). This is a 
tri-Service experimental program 
which enables establishment of 
always critically needed communica- 
tions in the field between users having 
very small receivers — in airplanes, 
tanks, jeeps, ships and even in the 
backpack of the foot soldier. This is 
made possible by concentrating a very 
large amount of power in the space- 
craft itself to compensate for the low 
power of the small ground stations, 

The first TACSAT I to date, devel- 
oped and produced by Hughes Air- 
craft Co., was successfully launched 
into synchronous orbit (22,300 miles) 
by Titan IIIC on Feb. 9, 1969, Two 
stories tall, weighing about 1,600 
pounds, it is the largest communica- 
tions satellite yet orbited by the Free 
World. 

We believe that this satellite fore- 
shadows major improvements in tac- 
tical communications. It can bo placed 
in space in a stationary position to 
provide coverage over specific areas 
of interest. To tactical action in such 
areas, this satellite can bring a com- 
munications capacity about equivalent 
to that of 10,000 two-way telephone 
channels. It can be moved from one 
point to another, and is designed for a 
service lifetime of about five years. 

Advanced Planning 

Another major mission responsi- 
bility of SAMSO is advanced planning 
for future space and missile develop- 
ments. We conduct exhaustive studies, 
analyses and comparative assessments 
of feasible future missile and space 
systems, examined in the light of the 
evolving state of the art, knowledge 
of the capabilities or intentions of 
potential enemies, and changes in our 
own strategy or mission requirements. 
Alternatives, with all supporting data, 


are presented through channels to the 
top decision makers, military and 
civilian, Based on this information, 
they choose the programs to be funded 
and carried forward, 

Many of these projects are classi- 
fied, Typical of those which can be 
mentioned briefly here are studies on 
the next generation ICBM, on further 
hardening of Minuteman missile silos, 
on penetration aids for advanced re- 
entry systems, and on options for de- 
fenses against ballistic missiles. 

Since launch costs are the major 
expenditure, and a limiting factor in 
space operations, a number of investi- 
gations of possible economies in this 
area are underway at SAMSO. 
Among these are studies on reusable 


boosters and on a minimum cost 
design launch vehicle called Big 
Dumb Booster (BDB). BDB features 
extremely simple design and rela- 
tively low-cost materials, as opposed 
to the more sophisticated subsystems 
and costly, lightweight alloys that 
have become traditional in space 
boosters. 

Space systems and equipments pre- 
sently under consideration include a 
navigation satellite system which 
could be used by aircraft, ships, sub- 
marines and land forces; a multi-pur- 
pose reusable spacecraft, manned or 
unmanned, which could be launched 
like a space vehicle, and upon re-entry 
into the atmosphere could be maneu- 
(Continued on paffe 28) 


Defense Industry Bulletin 


5 


DOD Announces Additional FY1970 Expenditure Cut 


On August 21, Secretary of Defense 
Melvin R* Laird announced prepara- 
tions for cuts of up to $3 billion in 
PY 1970 defense expenditures. The 
cutbacks, he said, were required by 
Congressional limitations placed on 
Federal expenditures for the fiscal 
year ending June 30, 1970, anticipated 
budget cuts by Congress, and the eco- 
nomic needs of the country. 

^^Our problem is compounded by the 
fact tliat it now appears likely that 
the Defense Department budget will 
not be voted by the Congress before 
late this year — roughly halfway into 
PY 1970 . . Laird said. 

The reductions announced were in 
addition to the $1.1 billion expendi- 
ture and $3.1 billion appropriations 
uts reflected in the revised PY 1970 
□dget. The new reductions will 
3duce FY 1970 expenditures by more 
mn $1.6 billion. As these reductions 
re taken, the funds will be reserved, 
sending final Congressional action. 

The cuts, as outlined by Secretary 
Laird, include the previously an- 
nounced reductions in the Cheyenne 
and Manned Orbiting Laboratory pro- 
grams, as well as the announced ini- 
tial redeployments of troops from 
South Vietnam. 

‘^We will be required, in order to 
make these savings, to lay up ships, 
reduce flying hours, close some bases, 
and reduce military and civilian man- 
power,” the Defense Secretary said, 


The proposed actions, by Service, 
are: 

• The Army will reduce its FY 
1970 non-Southeast Asia operations, 
maintenance and training by approxi- 
mately $600 million. The Army, as 
part of this program, previously had 
announced plans to inactivate the 9th 
Infantry Division, 

« The Navy will inactivate more 
than 100 ships. 

• The Air Force will reduce its 
non-Southeast Asia training by 

300.000 flying hours for the remainder 
of this fiscal year. 

Total reductions in manpower were 
announced at 100,000 military and 

60.000 civilian personnel, to be 
achieved by the end of the fiscal year. 
The decision on which bases would be 
closed has not been made; announce- 
ment will be made at a later date. 

The Secretary emphasized the effect 
the cuts would have on the U.S. mili- 
tary's defense posture; **ln summary, 
we arc going to make the cuts in mili- 
tary spending. We will strive to al- 
leviate to the maximum extent pos- 
sible the adverse impact of these re- 
ductions, But it is clear that our de- 
fense readiness will be weakened.” 

On August 22, in a subsequent 
statement, Secretary of the Navy 
John J. Chafeo announced details on 
the Navy’s actions in compliance with 
Secretary Laird’s budget reductions. 

Of the more than 100 ships to be 


ultimately retired, 76 were identiflet 
by Secretary Chafee. The majoi 
ships included 60 combatants; amonj 
these are the battleship USS Nev 
Jersey, the heavy cruiser USS Can 
berra, the antisubmarine aircraft car 
riers USS Bennington and USS Kear 
sarge, and the amphibious assaul 
ships USS Boxer, USS Princeton am 
USS Valley Forge. The balance of tin 
list included destroyers and frigates 
submarines, additional amphibious 
warfare ships, auxiliaries, and th« 
mine countermeasure ship USS 
Ozark. 

The average age of the ships listed 
is 24.6 years, and 62 are more than 21 
years old. The ships will either be de- 
commissioned and placed in mothballs 
will replace older ships for naval re- 
serve use, or will be scrapped. Retire- 
ment actions on the ships listed were 
expected within three months. Other 
ship reductions will be announced a? 
details are worked out. 

As a result of the reduction in 
ships, the manpower of the Navy will 
ultimately be reduced by about 72,000, 
Further savings are expected from 
reductions in civilian personnel, and 
in reductions at shore installations. 

The loss of the ships is expected to 
be offset to a partial degree by new 
ships under construction and fleet 
modernization conversions, according 
to Secretary Chafee. 


iVir-Ground Casualty Recovery Aim of Army 


A new high-speed, air- ground 
lickup system for evacuating injured 
lersonnel from hostile or inaccessible 
treas is being tested by the Army. 
[*he system is designed to ^snatch” 
usual ties from isolated areas with 
nlnimum possible risk for the rea- 
uing aircraft. 

Para-delivered to the recovery area, 
the system consists of a container into 
which the casualty la placed, and a 
tethered helium balloon. Pickup is 
made by an aircraft engaging the 
tether with a nose-mounted skyhook 
anchor system. The container, with 
casualty, is then pulled into the air 


and retrieved into the aircraft. 

The Army Combat Developments 
Command, Fort Belvob, Va., has 
specified that the container be ad'o- 
dynamlcally **flyable” to prevent tum- 
bling while being towed by the air- 
craft. Additionally, it must be capable 
of safely transferring ambulatory pa- 
tients requiring extensive medical 
care, and be buoyant. 

The system would prove valuable, 
according to the Army, in counterin- 
surgency situations, where heliports 
or similar areas would be impractical 
to build, or where conventional med- 
ical evacuation would be impossible, 


USAF 666A Office Moved 

The Air Force Avionics Labora- 
tory’s 666A Advanced Development 
Progi’am Office has been relocated 
from Holloman AFB, N.M,, to labora- 
tory headquarters, Wright-Patterson 
APB, Ohio, 

The office is responsible for the de- 
velopment and flight testing of ad- 
vanced aircraft navigation systems. 
Current efforts include precise iner- 
tial systems, such as the gimbaled 
electrostatic aircraft navigator, and 
integrated systems employing Doppler 
inertial and LORAN sensors. 

Program manager is Major John H, 
Dean, 
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The Defense Budget 

and American National Security 


Excerpt from add7'esa by Hon, 
Melvin R, Laird, Secretary of De- 
fense, before the National Conveiition 
of the Amenca^i Legion, Atlanta, Ga,, 
Auff, 26, 1969, 

As your keynoter this afternoon, I 
want to talk to you about national 
defense and, in particular, about the 
hard choices we face in the defense 
budfret, We in the Defense Depart- 
ment recognize that the American 
economy, bountiful though it is, is not 
a bottomless well. There are limits to 
what it can produce. We recognize, 
too, that, important as it is to provide 
for the security of the nation fi^om 
ox^ternal dangers, there are other 
urgent tasks before the nation for 
which additional resources must be al- 
located in both the public and private 
sectors of our economy. 

That economy must continue to 
grow so a a to make available more 
consumer goods and an expansion of 
plants and equipment. Our cities must 
be made more livable. vSchools must be 
improved. Crime must bo reduced. 
The poor must be provided for and, in 
all possible cases, equipped to provide 
for thcinaelves. Pollution of air and 
water must be curbed. Transportation 
must be modernized, Health facilities 
and personnel must be expanded. 

The list is long and growing, Pi’og- 
rcss toward these goals requires cap- 
ital, labor, time — and the attention 
and energies of all of us, 

Since there are limits to our re- 
sources, we as a people have to make 
choices. In particular, the President 
and the Congress have to make basic 
and diflleult decisions about how many 
of a limited number of dollars will be 
devoted to each of the aims of the 
national Government, and how many 
will be lefH^ for state and local govern- 
ments and the private sector to spend 
as they choose. 

I can assure you that the Defense 


Department is deeply conscious of the 
taxpayer's burden and of the impor- 
tance of the domestic needs that lead 
to claims for more federal spending 
fox* non-defense purposes. We ai*e de- 
termined to keep defense spending 
down and to reduce it wherever pos- 
sible, as long as we can do so without 
Imprudently weakening our ability to 
meet our defense needs. 

Most of the critics of military 
spending, of course, do not want to 
weaken our defense posture, Most 
critics feel that the defense budget is 
oversircfl and wasteful — a judgmexit 
they make principally because the De- 
fense Department .spends so lax*ge a 
part of our national goveimment^s 
budget. Our defense budgets, in abso- 
lute amounts, are loi*ge— but so are 
our responsibilities. Defense receives 
about 41 cents of evei*y dollar dis- 
l)ursed from Wasliington, and the 
share allocated to defense has been 
shrinking. Defense expenditures in 
1969 were less than 9 percent of our 
Gross National Product. Next year 
they will be lower, both in absolute 
amounts and ns a percentage of the 
output of the economy. 

We in the Defense Depai'tment 
s^'are the objectives of our critics — ^we, 
too, want to achieve greater 
eflleiency; we, too, are striving fox* a 
reduced level of defense spending. 

Let me go a step further. We agree 
with our critics not only on objectives 
but also on the fact that there is room 
for additional substantial savings 
within the defense budget, The nub of 
the problem, however, is this; How 
best can we increase the efficiency of 
the Defense Department and operate 
with the lowest feasible defense 
budget without impairing national se- 
curity in the pi*ocess7 

If our primary objective is to 
x*educe the level of defense spending 
no matter what the consequences 
then, obviously, further substantial 
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spending cuts could bo effected 
immediately. But that course would bo 
irresponsible. 

We cannot take imprudent risks 
that the American people will not 
have the protection they need when 
they need it. As Legionnaires, you 
know as well as any citizens in this 
country the vital need for main- 
taining a strong defense ]msture. 
Those of you who have known the 
ravages of war understand bettor 
than anyone else the importance of 
pi'eveniing war. That has been my 
overriding concern and my number one 
priority since assuming the oHlce of 
Secretary of Defense. 

Reappraising the Defense Posture 

So what we have to do In reap- 
praising and adjusting our defense 
budget is to imsiire that any adjust- 
ments wo make for the purpose of 
saving money or eliminating waste do 
not at the same time cut into tho 
muscle of our needed preparedness 
and capability. 

Let us not be blind to the un- 
pleasant facts of life in the world 
about us. We are still engaged in a 
war, And, although T hope that we 
can continue steadily to reduce the 
number of American troops in 
Vietnam, there are more than 600,000 
of our men there today. T will resist 
any budget cuts that could add to 
American casualties in Vietnam, 

Let us not be blind to threats to 
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peace in Korea or in other trouble 
spots in the world where American 
military forces maintain a vigil. 

Let us not be blind to other poten- 
tial dangers to our country that may 
be magnified and intensified if we fail 
to maintain military strength at a 
realistic level. 

We shall strive to make the years 
ahead an era of negotiation rather 
than confrontation with the Soviet 
Union. We shall try to reduce tlie 
danger of armed conflict by ade- 
quately safeguarded agreements on 
arms limitation. 

Until such agreements are con- 
cluded, however, it would be folly to 
disarm unilaterally or to permit a 
general weakening of our military 
strength* And, in determining the 
level of militai'y strength appropriate 
for the United States, we cannot 
ignore what is going on in the Soviet 
Union. 

Since in the last analysis the Amer- 
ican people will determine the size 
and the shape of our defense forces, I 
think it important that the people 
know the facts required to make an 
informed decision. 

It is important that they know that 
the Soviet Union right now is de- 
voting greater effort than the United 
States to strategic offensive and de- 
fensive forces. 

On a dollar basis in 1968, the Soviet 
Union spent approximately two dol- 
lars for every one dollar expended by 
the United States on strategic offen- 
sive and defensive forces. 

Since 1966, when the United States 
began a substantial increase in mili- 
tary spending to support combat 
forces in Vietnam, Soviet expendi- 
tures have risen rapidly for a dif- 
ferent purpose — the strengthening of 
strategic forces. In 1968, Soviet 
spending for strategic forces was 
about 30 percent higher than it was 
n 19G6, whereas U.S. spending for 
_uch forces has remained relatively 
stable. 

I do not want the import of these 
'acts to be misunderstood. Our overall 
riilitary capability today, together 
I'ith the effort we have programmed 
a our defense planning, provides suf- 
cient protection to the nation for the 
immediate future. But, if we project 
the trends which I have pointed out 
on beyond the next few years, doubts 
about our future security arise. 


¥Y 1970 Budgef Revision 

In April, the Nixon Administration 
sent to the Congress a revised budget 
that was $3,1 billion lower than the 
Johnson Administration request in 
appropriations and $1,1 billion lower 
in actual spending. 

That in itself was a difficult amount 
to squeeze out of the defense budget— 
not because the whole budget consists 
of muscle, but because getting the fat 
out without weakening the muscle is a 
function of such things as time and 
organizational change whose impact 
cannot be fully felt in the year in 
which it is undertaken. 

The Chairman of the House Appro- 
priations Committee has stated pub- 
licly that his committee will cut at 
least $5 billion from the appropria- 
tions request now pending before Con- 
gress. He alerted me to the fact that 
the current fiscal year is running and 
that action should be taken now to cut 
back defense programs. 

In response to Congressional pres- 
sure, I announced last week that the 
Defense Department is preparing to 
dut spending this year by an addi- 
tional $3 billion. Even these cuts do 
not satisfy some critics who impa- 
tiently demand additional major re- 
ductions in the level of spending this 
fiscal year. 

These critics are urging a very dan- 
gerous course. If we are forced by 
Congressional action to make such ad- 
ditional cuts, the end result would be 
counterproductive, Rather than 
achieving real and lasting savings, we 
could instead be producing greater 
inefficiency, higher long-term costs, 
and greater problems than already 
exist in such intangibles as morale 
and personnel efficiency* We could, in 
short, reduce our defense readiness 
both for the short term and the long 
term, while bringing about only 
short-lived dollar savings. 

Let me outline briefly for you pre- 
cisely what the problem is. The 
budget proposed to the Congress in 
January 1969, by the Johnson Admin- 
istration, called for $79 billion in de- 
fense spending. 

The budget with which -the Nixon 
Administration started was, in the 
eyes of the Services and the Joint 
Chiefs of Staff, an austere budget, 
since their initial requests totalled 
more than $100 billion. Now let me 
divide this reduced amount of $79 bil- 
lion into several categories, to give 


you a better idea of the problems we 
face. 

First of all, about $26 billio]i of 
that $79 billion represents the special 
cost of supporting our combat opera- 
tions in Southeast Asia, This can be 
reduced only as a result of national 
policy decisions which reduce the level 
of our effort, such as the 26,000 troop 
redeployment announced by the Presi- 
dent at Midway. 

A little less than $3 billion repre- 
sents payments to retired military per- 
sonnel, fixed by law. 

Southeast Asia costs and retired 
pay add to nearly $28 billion— well 
over one-third of our spending total, 

This leaves $61 billion of that John* 
son budget. About $8 billion is for 
strategic forces — for intercontinental 
ballistic missiles, Polaris submarinos, 
bombers, and defense systems which 
are the backbone of our nuclear deter- 
rent. Even if we adopted the posture 
advocated by the severest critics of 
defense programs, we would not make 
a major dent in that $8 billion for the 
current fiscal year, The recent anti- 
ballistic missile (ABM) debate, for 
example, did not significantly involve 
1970 spending. 

Another $6 billion is for resea veil 
and development, aside from strategic 
forces and special Southeast Asia 
items. This is the part of our effort 
that provides our military strength 
for the future. Without adequate re- 
search and development, the Amer- 
ican military in the future will find 
itself outmaneuvered, outgunned and 
overmatched. The Soviets are cer- 
tainly aware of the critical impor- 
tance of research and development. I 
recognize that this part of our pro- 
gram is a tempting target for budget 
cutters. It is an area where cuts can 
be made today without an immediate 
and apparent degradation of our 
forces. But, for the long run, nothing 
could be more detrimental than to 
neglect our research and development 
needs. 

To complete the total, there are two 
remaining categories of defense 
spending. Our general purpose 
forces — aside from Southeast Asia — 
accounted for $22 billion of that 
Johnson budget total. This covers our 
Army and Marine divisions; our 
Naval forces — attack carriers, anti- 
submarine warfare forces, amphibious 
forces, and others; and Air Force tac- 
tical aircraft. Also included here are 
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our worldwide intellig:ence and com- 
munications systems ; aii’lif t and 
sealift; and our National Guard and 
Reserve forces. This $22 billion, in 
short, covers all the muscle we have, 
aside from the forces in Southeast 
AlsIr and the strategic forces that 
provide our nuclear deterrent. 

Finally, the Johnson budget in- 
3 luded about $15 billion for adminis- 
iratioii and support. This category 
:overs our large training establish- 
ment; medical and hospital facilities; 
supply systems; the maintenance and 
lebuilding of weapons; and the gen- 
3ral overhead of the Defense Depart- 
ment. These activities, of course, are 
3 ssential to the success of all the pro- 
grams of the department. 

It is in the last two categories of 
the budget— our general purpose 
forces outside Southeast Asia, and the 
area of administration and support — 
that we must look for budgetary cut- 
backs. These two categories came to 
$37 billion in spending in the Johnson 
budget. We are now making prepara- 
tions to cut $4,1 billion from the 
spending level in the Johnson budget, 
and most of this cut will have to come 
from these areas. 

Now, let me introduce one further 
thought. We have been talking about 
9pcndin (/ — and about one-third of what 
we 8pe7td this year results from con- 
tracts in prior years. It is the pay- 
ment now coming due on bills con- 
tracted in the past by earlier Admin- 
istrations. 

This, in a nutshell, is our problem; 
The programs that we can regard as 
serious candidates for immediate 
spending cutbacks comprise well 
Linder half of our budget — and even 
for these, a third of the spending is 
fixed by prior-year contrac|:s. Thus, 
the planned spending cutbacks we 
have announced amount to 16 to 20 
percent or more of the expenditures 
that are really subject to reduction at 
this time. * 

New Budget Cutbacks 

[On August 21] I announced some 
of the actions we feci constrained to 
take as a result of the cuts Congress 
is expected to make in the Defense 
Department budget this year, 

In order to make short-term sav- 
ings, savings that would have a dollar 
impact in FY 1970, wq have to lay up 
more than 100 ships, reduce flying op- 
arations by 300,000 hours, close some 
bases, and reduce military and ci- 


vilian manpower probably by more 
than 160,000 before the fiscal year 
ends 10 months from now. 

The actions announced last week, 
taken together with other cuts made 
earlier in the year, would reduce de- 
fense spending by $4,1 billion in FY 
1970. 

When I announced our preparations 
to make reductions of this magnitude, 
I said that they will inevitably result 
in some weakening of our worldwide 
military posture, 

I apologize for overwhelming you 
with numbers, but it is impossible to 
discuss the budget without getting 
into figures. Let me summarize the 
conclusions to which all these statis- 
tics lead; 

• Because of the clear intention of 
of Congress to force a heavy cut in 
defense spending this year, I have an- 
nounced our plans to make further 
reductions of up to $3 billion in addi- 
tion to the $1.1 billion in spending we 
announced eaidier in the year. 

• I am proceeding now with these 
plans because any delay until Con- 
gress finally acts on defense appropri- 
ations would make it absolutely im- 
possible to make required reductions 
in any orderly and efficient way. 
Acting now, we still are compelled to 
inflict hardship on many of our per- 


Address by Hon, Robe^^t C, Sea- 
mans Jr,, Secretary of tke Air Force, 
at tke Joint National Meeting of the 
American Astronaxitical Soeiety and 
the Operations Research Society of 
America i JDeTiver, Golo^ June 17 ^ li>G9, 

My subject is a topic currently re- 
ceiving great attention throughout 
the country. The decisions we make 
today will determine our national pos- 
ture in the middle and late 1970’s. 
Many of our people are impi'operly 
fed, clothed, housed, and have insuffi- 
cient education and medical attention. 
These deficiencies demand early 
action. 0^ this there can be no ques- 
tion and should be no lack of sup- 
port, but thei'e is a limit to the speed 


sonnel, military and civilian, whose 
lives will be disrupted. 

• The effect of these cuts is to in- 
crease the risks to which the Amer- 
ican people are exposed^ Any further 
major cuts for the present fiscal year 
would involve even greater risks and 
further disruptions. 

Time and again in our past history 
our nation has paid a frightful price 
for allowing its Armed Forces to 
dwindle to levels that proved to be too 
low to discourage or to counter 
aggression. **Too little and too late'^ 
has been the epitaph of more than one 
great nation in human history. I am 
determined that it will not be ours. 

To maintain the military strength 
needed in the years immediately 
ahead, however, vigorous support of 
this objective by the American people 
will be required. I shall do my best so 
to manage the Defense Department as 
to deserve and win that support. 

You who have seen war at first 
hand know that national weakness is 
not the way to peace or to freedom. 
You who cherish peace and freedom 
know that they must be protected 
with a keen sword and a stout shield. 
Pledge with me to keep the national 
sword and shield ready until, in God^s 
good time, all nations learn to live 
together in pence and brotherhood. 


with which we can solve domestic 
problems, just as there is minimum 
time required for the development, 
procurement and deployment of new 
aeronautical and space systems. 

We have been making progress do- 
mestically but not fast enough. We 
must accelerate our efforts if we are 
to achieve major advances by 1976. 
Some may feel that our priorities at 
homo are so demanding that we 
should allocate most of our national 
resources to them, cutting back drasti- 
cally our military developments, Let 
me assure them that if we unilater- 
ally lower our defenses and if a nu- 
clear war results, the problems of our 
present world will seem simple indeed 
in comparison. 


Planning for Strategic 
Deterrence in the 1970s 
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Hon, Robert C. Seamans Jr, 
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We all agree our goal is to reduce 
the risk of nuclear war. The question 
is how to achieve that goal I believe 
we must maintain our ability to re- 
taliate even after absorbing a sur- 
prise nuclear attack. This can be done 
by carefully planning our future 
forces and by seeking effective arms 
control agreements, 

T/ie Sov/et T/ireaf 

In planning for a nuclear deter- 
rence, we must begin by considering 
the strategic threat, 

The Soviets have surpassed us in 
numbers of ICBMs and are still 
building both land-based missiles and 
ballistic missile submarines, Counting 
the ICBM sites that we know to be 
under construction, they have about 
twice as much missile payload as our 
own ICBM and Polaris force — payload 
that can be very threatening to us if 
an expanding force is converted to 
multiple warheads. 

They now have more than 230 
ICBMs of a very large type, the SS-9, 
which are operational or under con- 
struction. They have tested a three- 
warhead version of the SS-9. Each of 
the three vehicles had a payload 
aquivalent to a five-megaton warhead, 
[f we take no action and the Soviets 
continue their present rate of SS-9 
ieployment, they could have the eapa- 
lillty of destroying most of our land- 
jased missile force by the middle 
L970s. 

Those who suggest that this is just 
mother missile gap scare, like that of 
960, are not familiar with the devel- 
ipments in our detection capability in 
he last 10 years. In 1960 we were 


making educated guesses. Today the 
Soviet missile strength that we an- 
nounce has been clearly determined. 
There may be more that we have not 
found yet, but there is no doubt 
about those we have detected. 

Our present generation of bombers 
Avill also be increasingly vulnerable. 
The new classes of Soviet missile sub- 
marines may be able to reduce the 
warning time of an attack and catch 
our aircraft on the ground. The rap- 
idly improving Soviet air defenses 
will make it increasingly more diffi- 
cult for our bombers to reach their 
targets. 

As to the third part of our deter- 
rent force, our Polaris submarines, 
Soviet antisubmarine work continues 
at a high level. Even if our subma- 
rines escape detection, an improved 
Soviet antiballistic missile (ABM) 
system may be able to handle both our 
land-based ICBMs that survive a mis- 
sile attack and our sub-launched mis- 
siles. 

Tlie Soviets have deployed a long- 
range system of some 60 Galosh ABM 
missiles. They also have deployed the 
Tallinn belt of defensive missiles 
which are thought to be primarily 
anti-aircraft weapons for ABM de- 
fense, 

They have now tested an improved 
ABM which can coast or ^‘loiter“ 
above the atmosphere, V,e», it could be 
restarted at altitude and directed to 
specific targets. Those who doubt that 
one missile can hit another when both 
are traveling at high speed should 
remember that the ABM can carry 
large nuclear warheads, which can 
damage incoming missiles from a con- 
siderable distance in the upper 
reaches of the atmosphere. 

We do not know the Soviet inten- 
tions, but their ABM sites, as well as 
several of their other weapons, raise 
certain questions. So far, their ABM 
deployments seem to be oriented 
toward city defense rather than pro- 
tecting their deterrent weapons, as a 
retaliatory posture would dictate. In 
fact, they continue to maintain nearly 
IBO soft missile sites that, because of 
their vulnerability, seem useful pri- 
marily for first-strike purposes. The 
Soviet high missile payload seems 
unnecessary for deterrence, but useful 
for attacks against missiles in hard 
silos. Their Fractional Orbital Bom- 
bardment System also seems designed 
mainly for a minimum warning 
attack, since it gives up payload to 


achieve a low trajectory. They mighl 
hope to use this trajectory to avoid 
early radar detection 

T/ie Value of Safeguard 

Some say that we cannot protect 
our people from the effects of nuclear 
war, but in a larger sense that is not 
correct. If we provide for deterrence 
by maintaining and protecting our 
forces, we reduce the probability of 
an enemy attack and increase the 
probability that our people will be 
safe. This underlies the President’s 
decision to proceed with the Safe- 
guard ABM system. 

Over a year ago, Dr. Harold 
Brown, then Secretary of the Air 
Force, told the S tennis [Senate 
Armed Services] Committee that he 
supported the Sentinel system for de- 
fense of our cities against the Chinese 
Communists. He further stated that It 
might be desirable at some time in the 
future to deploy ABM defense for our 
land-based missile force. 

There were three new factors that 
caused President Nixon to propose 
Safeguard — a system to provide de- 
fense for certain of our missile fields. 
The first factor was the Soviet 
buildup in missile payload, as a result 
of SS-9 deployment. The second was 
the improvement in missile accuracy. 
Our own recent missile tests have 
achieved a high degree of accuracy 
and we would be foolish to assume 
that the Soviets could not do as well. 
The combination of Soviet payload 
and accuracy will make our missile 
silos extremely vulnerable in the 
middle 1970s, The third factor was 
the slowdown in Chinese missile de- 
velopment which permitted us to 
defer a light ABM defense of our 
cities. 

Last year the Air Force began de- 
velopment of a new missile silo to 
reduce Minuteman vulnerability in 
the 1970s. But as missile accuracy 
continues to improve, harder silos will 
not be enough. We may need ABM 
protection to ensure that a sufficient 
number of our missiles would survive 
an attack. 

The Safeguard system will put the 
burden on the offense. It will make it 
more difficult for an attacker to equip 
his weapons with the penetration de- 
vices necessary for successful first 
strike. 

Moreover, Safeguard should not 
contribute to the arms race. It will 
make it more difficult for the Soviets 
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to destroy our missile sites in a first" 
strike attack, but will have no chance 
of defending our cities against their 
retaliation if we should strike first* 
Thus, the Soviets would not need to 
expand their forces because of Safe- 
guard unless they were planning 
a first strike. 

The ABM program proposed by 
the President provides an orderly 
step-by-step plan that can be halted 
at an early level of deployment, if 
further expansion is not required for 
our security. It will actually 
strengthen our position in arms con- 
trol negotiations, since the Soviets al- 
ready have an ABM of their own and 
might not see any reason to limit that 
system if they felt the United States 
would not build one anyway. 

Need for a/i Improved 
Manned fiomber 

In view of the possible vulnerability 
of missiles, the United States has 
maintained both a missile force and a 
bomber force to ensure against unex- 
pected Soviet developments affecting 
either one of the systems, 

Those who critize the bomber as an 
obsolete system in the missile age are 
often the same people who refer to 
our alleged 4-to-l superiority over 
the Soviets in individually targeted 
warheads. They do not seem to realize 
that the ratio would be nearly 1-to-l, 
with total payload running heavily 
against us, if it were not for our 
bomber force with its multiple weap- 
ons on each aircraft. 

If our bombers are to continue to 
provide deterrence, they must be able 
to survive an attack and then pene- 
trate the ever-improving Soviet de- 
fenses. The B-62 is still a good air- 
craft, but the prototype was flying In 
1962 and the latest models were pro- 
duced in 1962. 

An advanced bomber will take ad- 
vantage of the many improvements 
that liave been made in aii’frame and 
engine design. It would have the short 
takeoff and landing capability needed 
for dispersal and the payload, struc- 
ture and speed necessary for penetra- 
tion. 

Over the years, we should be able to 
do a better job of maintaining our 
deterrent, at less cost, if we develop a 
new bomber to replace the B-62, 
Fewer bombers will be required, since 
they would be more survivable and 
better able to penetrate than the pre- 
sent bomber force, 


Use of Space for 
Sfrafe^ric Deterrence 

In terms of security, the space age 
presents dangers, but it also affoi'ds 
opportunities for increasing strategic 
stability. 

The dangers stem primarily from 
weapons placed in orbit. It might be 
possible to trigger such weapons with 
very little warning, thus increasing 
the risk of surprise attack. 

The major powers have recognized 
the dangers. Both the United States 
and the Soviet Union have agreed to 
the Outer Space Treaty of 1967 which 
prohibits weapons in orbit. Both sides 
are watching closely to be sure there 
is no violation of the treaty, 

Hopefully, the treaty will help us 
avoid the danger of weapons in orbit, 
while providing us opportunities for 
other sorts of military systems that 
could strengthen deterrence rather 
than weaken it. Any system that will 
give us better observation of enemy 
activities decreases the chances of a 
successful surprise attack. 

Each generation of space vehicles 
will provide additional improvements 
in our ability to monitor enemy activi- 
ties. We are now working on a satel- 
lite early waming system that would 
detect missiles as they are lauhehed 
from land or sea. With the aid of such 
a warning system, a dispersed bomber 
force would be able to take off from 
its bases before the impact of enemy 
weapons, even if the time of flight of 
the latter were greatly reduced, 

Planning for Arms Control 

Arms control agreements are not 
incompatible with necessary improve- 
ments in our current forces, Both 
arms control and new weapon devel- 
opments must be designed to maintain 
deterrence, Neither side can accept an 
arms control agreement unless it is 
certain that the proposed arms limita- 
tion will preserve its ability to re- 
taliate against surprise attack. 

Arms control agreements must 
structure opposing forces in a way 
that makes a flrst strike more difflcult 
and retaliation more certain. This 
task should be eased by the growing 
realization that any effox't to achieve 
a first strike will be countered deci- 
sively by the other side, 

ABM systems that defend strategic 
weapons will facilitate arms control 
because they reduce the chance of an 


effective fli*st strike. Both sides will be 
more likely to limit expansion of their 
offensive forces if the weapons they 
have are well protected. 

Improved bomber forces also facili- 
tate arms control, They provide insur- 
ance against the neutralization of 
missiles and, with their long time in 
flight, they do not constitute a first- 
strike threat against the enemy's 
weapons, 

If no agreement can be readied 
to limit missile payload and ABM city 
defenses, then we may liave to in- 
crease the size of our own offensive 
missile force to ensure that wo can 
still retaliate. Unfortunately, this step 
might seem to the Soviets as proparn- 
tiona for a first strike from ouv side 
and, thus, add fuel to the arms race. 

Bather than increasing our missile 
strength, it seems much belter at this 
point to strengthen our deterrence 
with the initial deployment of the 
Safeguard ABM system. 

The sort of balance we must plan 
involves a sufficient ABM system to 
protect one's deterrent weapons, bub 
not enough to protect cities against 
the opponent's full retaliatory force. 

This is a complex relationship of 
weapons, but one that does not pre- 
clude stability, If both sides favor 
arms control, both missile payload 
and ABM defenses can bo fixed at 
levels consistent with deterrence. 

However, an alignment of forces 
that can prevent war will not bo 
reached or maintained, unless we are 
resolved to take whatever action is 
necessary to protect our own deter- 
rent forces. If we refuse to maintain 
our detorrent, the Soviet Union will 
have no reason to stop short of a 
first-strike capability. At that point, 
any crisis situation would include the 
danger of a nuclear attack against 
the United States, 

It is right for us to oppose war and 
to begrudge every fraction of our re- 
sources that must be allotted to the 
task of protecting man from man. 
Men. should be mature enough and 
smart enough to live in peace with 
each other. I am certain that is the de- 
sire of many people here, in the Soviet 
Union, and throughout the world. If 
such an attitude takes hold, some day 
it will be impossible for national 


Defense Industry Bulletin 


11 



The Fufure of the 
Air Force Space Program 


leaders to take their people into wars 
of aggression, Nevertheless, we 
cannot put our heads in the sand and 
pretend that such a time has already 
arrived. We cannot let our ideals and 
oiu^ hopes for the future obscure the 
hard facts of today. We must main- 
tain our defenses if we hope to sur- 
vive to see our ideals become a 
reality. 

In the iinal analysis, it is a matter 
of human will, We must make our 
scientific knowledge a handmaiden to 
man's hopes for a life which is both 
secure and beneficent, Eight years ago 
last month [May], President Kennedy 
recommended to the Congress that we 
commit this nation to a manned lunar 
landing and return in this decade. lie 
saw the need for a program that 
would provide increased knowledge of 
our planetary environment. He saw 
the need for a program that would 
force advances in many technologies. 
He saw the need for a program to 
stretch the capabilities of many men 
and women. He saw the need for a 
dramatic program that would show 
ourselves and the world what the 
United States and, equally important, 
what man can accomplish when he 
proceeds with resolve. Next month 
[July], along with hundreds of mil- 
lion of men and women of all ages 
and all nationalities, I expect to par- 
ticipate vicariously in the fulfillment 
of our commitment to the lunar goal. 

In conclusion, as we consider our 
plans for the next decade, I cannot do 
better than to quote President Ken- 
nedy at the anniversary convocation 
of the National Academy of Science.^ 
in 1963; 

. 4 . If Scientific discovery has 
not been an unalloyed blessing, 
if it has conferred on mankind 
the power not only to create, 
but also to annihilate, it has at 
the same time provided hum an > 
ity with a supreme challenge 
and a supreme testing. If the 
challenge and the testing are 
too much for humanity, then we 
are doomed. But I believe that 
the future can be bright, and 
I believe the power of science 
and the responsibility of science 
have offered mankind a new 
opportunity not only for intel- 
lectual growth, but for moral 
discipline; not only for the ac- 
quisition of knowledge, but for 
the strengthening of our nerve 
and our will. 


Address Brig* Gen. W. Hed- 
rick Jr., USAF, Dv\ of Space, Office 
of the Dep. Chief of Staff, Research 
and Development, Hq., U. S. Air 
Force, to the Joint National Meeting 
of the American Astronantical So- 
ciety and the Operations Research So- 
ciety of America, Denver, Colo., June, 
20 , 1909 . 


Our purpose of this joint meeting 
of participating societies is to discuss 
the planning needs and mission poten- 
tial of the 1970s. Specifically, we 
should identify those most valuable 
space investment areas for the next 
decade. 

There is not much question that, as 
a nation, we have a spectrum of very 
significant problems, most of which 
have been with us for quite some time. 
A number of these national problems 
are also pressing major military prob- 
lems. One glance at the front page — at 
any page, for that matter— of any 
newspaper will certainly bear out my 
point. Unfortunately, in the hard, cold 
realism of the world in which we live, 
we cannot ignore one part of the spec- 
trum of problems and work toward 
the solution of a separate group of 
problems. Progress toward the solution 
of our social and economic problems 
would be only an academic exercise if 
the security of our nation is not main- 
tained. 

In attempting to identify the mili- 
tary planning needs and mission poten- 
tial of the 1970s, we should remember 
that due to long lead times and rou- 
tine priorities, today’s research will 
have limited influence on the immedi- 
ate future of the Air Force because 
the early 1970s start in only six 
months.. 

Our first decade in space operations 
has primarily been devoted to the 
mastery of space, During this time of 
learning, we have developed some op- 
erational military systems. For ex- 
ample, BOD is now using 2B solar- 
powered satellites for reliable world- 
wide contact between the national au- 
thorities and our forces stationed ov- 
erseas. 


Plans for Coming Decade 

In our second decade, we will con- 
tinue to improve the operation of our 
military forces by developing addi- 
tional space mission capabilities. 
However, our immediate future is pri- 
marily committed to evolution and im- 
provement of past and current devel- 
opment programs, such as the Titan 
HI, TACSATCOM (tactical satellite 
communications) and VELA. 

Our planning for use of space in 
relation to other military capabilities 
will px'ovide improved capabilities, 
such as the navigation satellite, 
methods for handling data generated 
by satellites, the relay via satellite of 
data from ground-based sensors, and 
the continued evaluation of new 
launch vehicles trying to achieve 
greater cost effectiveness. 


Safellife Early Warning System 
Being Investigated 

Of all the systems being investi- 
gated, probably the one most appli- 
cable to our continuing ability t^ 
deter a nuclear war will be an early 
warning system using the unique ca- 
pabilities of a satellite for surveil- 
lance. The ability to detect missile 
launches from either land or water, 
and to relay this data to our decision 
makers, would do a gieat deal to pre- 
clude the possibility to surprise attack. 
An enemy would liave much less as- 
surance that he could negate our stra- 
tegic retaliatory forces if we have ade- 
quate warning of the attack, This will 
further deter a potential aggressor 
and help to preserve peace, 

This, in turn, will provide the en- 
vironment within which we can work 
toward solving our economic and social 
problems, 

We are being extremely careful 
that our military and civilian space 
activities benefit fully from each 
other's investment and discoveries. 
We are working very diligently to pre- 
vent wasteful duplication of effort. 
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C/o5e Cooperaffon 
Sefween NASA ancf DOD 

We have been very successful in 
achieving- close and beneficial coopera^ 
tion between the National Aeronautic 
and Space Administration (NASA) 
and DOD« At the present time we 
have under evaluation a joint DOD/ 
NASA space system. Of course, this 
system is in a very early planning 
stage* Such a system would, of neces- 
sity, have a transportation capability 
for military missions, as well as lo- 
gistic support applicable to a NASA 
research space station or to the 
launch of both DOD and NASA pay- 
loads. Hence, the name Space Trans- 
portation System (STS)* To provide 
for our future payload needs, we 
should examine large discretionary 
payloads that may be recovered and 
reused* Discretion suggests the substi- 
tution of propulsion capability for 
other missions* — in place of cargo 
weight — as an option. The concept of 
reuse with the probable savings, 
&hown in repeated studies, will receive 
primary attention. 

The basic parameter, which will 
govern the choice between alterna- 
tives, is cost, Total system cost esti- 
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mates are needed for research, devel- 
opment, test and evaluation 
(RDT&E) and operations, as well as 
the individual cost evaluations be- 
tween reuse and expenditures of ve- 
hicle elements recovery method com- 
parisons and boost concept analyses. 
The best possible economic studies, 
with emphasis on determining the 
cheapest among competing effective 
techniques, will remain as central fac- 
tors in future decisions. 

Space Transporfafion System 
Needed m Future 

Our near-term course consists of two 
steps. The first is the selection of an 
STS configuration concept to ensure 
that the capability for alternative 
missions, increased payloads, and a 
wider range of operational concepts 
leceivea attention. 

Second, the design considerations for 
a future STS include; 

• Keep the system reliable, yet 
simple. 

• Accommodations and redundant 
systems should be contained in the STS 
for manned reliability and safety, but 
it should be designed for both 
manned and unmanned operational 
use. 

• Large discretionary payloads 
should be considered. 

• Design to launch and recover for 
reuse as much as possible — preferably 
all — of the total space vehicle, 

• Spacecraft should have a night, 
all-woather landing capability. 

• Subsonic cruise capability after 
re-entry, as well as an aerodynamic 
takeoff capability, are needed for de- 
velopment testing and ferrying to the 
launch site. 

• STS design should be based on 
reusable features. The design should 
permit a simple inspection and serv- 
icing approach to refurbishment com- 
parable, in concept^ to turn-around of 
modern aircraft. 

• Maximum performance at design 
operating conditions and, yet, good 
low-speed horizontal landing charac- 
teristics by using variable wing geom- 
etry should be included, 

• Military bases, such as Edwards 
AFB, Calif., should be the operational 
landing sites. 

I believe that the increasing need to 
have the kinds of capabilities that I 
have discussed will provide a positive 
answer to the question of the necessity 
for development, 


In the same time period, a series of 
coordinated exploratory and advanced 
development programs will both im- 
prove existing technology and expand 
our knowledge in the direction of newer 
concepts. These specific steps will in- 
clude presently identified projects, 
and work in areas of uncertainty re- 
sulting from the expanded analysis or 
recommendations by elements of the 
Air Force. 

Potential Appflcatfons for 5TS 

In closing, I would like to leave you 
with some specific thoughts on poten- 
tial applications and design considera- 
tions for a future lifting spacecraft. 

First, with a large discretionary 
payload capability, such a space trans- 
portation system could perform sev- 
eral missions including some perhaps 
unforeseen today. For a historical 
analogy, one can look back to the 
venerable workliorse of the mid-19S0s 
which is still flying — the DC-3, or 
G-47, an aircraft whose many missions 
have ranged from cargo hauling to 
gun-carrying combat aircraft* 

The more modern C-130 aircraft, 
too, has flown in many configura- 
tions — cargo, troop carrier, tanker, 
and as a gunship. A lifting spacecraft 
might indeed serve a similar purpose 
as a multi-mission vehicle — a C-47/C- 
130 type spacecraft with adaptability 
to changing mission requirements. As 
you can see, the Air Force has a 
marked interest in space transporta- 
tion for future military missions. 

As we spend this time identifying 
the most valuable space investment 
areas for the next decade, we should 
remember that space — like land, the 
sea and the atmosphere — la another 
medium that is available for our use. 
Like the water, the land and the air, 
space can be used for all of mankind's 
mutual benefit if we choose. However, 
the management and technical skills 
that permit us to operate in space 
have also allowed us to build weapons 
with destructive power beyond com- 
prehension. Operations in space can 
either be used to break or keep the 
peace. The Defense Department ef- 
forts associated with space are to 
keep the peace and provide the envi- 
ronment within which our social and 
economic problems can be resolved. 
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Putting the Weapon in the Weapon System 


Colonel Abner B. Martin, USAF 


S ignificant technological advances 
in aircraft and air munitions have 
been realized during the past five 
years; however, under tactical con- 
ditions, the Ol'dnancc-laden aircraft 
is not as effective as it couUl and 
should be. One of the foremost rea- 
sons for inefficiency of the air-to-sur- 
face attack system has been the lack 
of stringent attention in the area of 
interfacing air munitions with air- 
craft. 

Historically, primary emphasis has 
been placed on design of the basic 
airframe and its associated propul- 
sion system, with secondary attention 
afforded to the integration of muni- 
tions which are essential in per- 
forming a successful mission. Spec- 
tacular improvements have been real- 
ized in avionic systems and in aircraft 
performance parameters (speed, ma- 
neuverability, rate of climb, endur- 
ance, etc,) of a clean wing aircraft 
Several improvements have also been 
realized with respect to the terminal 
effectiveness of conventional ordnance 
but, paradoxically, the ability to de- 
liver weapons accurately on target 
has not kept pace with the other tech- 
nological advances. 

Even inoi'e disturbing is the fact 
that serious airernft/weapon compati- 
bility problems will x^ersist if aircraft 
and armament continue to be devel- 
oped independently of one another. 
Aircraft performance constraints, 
such as those imposed by excessive 
drag of external stores, flutter limits, 
and narrow delivery envelopes due to 
store separation problems, must be al- 
leviated or eliminated to achieve the 
effectiveness desired of aircraft and 
munitions as a tactical system. 

Hindsight clearly shows that in- 
dependent development of arma- 
ment and delivery aircraft, even 


with the application of vast national 
resources, produces aeronautical sys- 
tems lacking in effectiveness, flexi- 
bility, safety and reliability. The goal 
of armament design engineers has 
been to provide safe, reliable and ef- 
fective weapons commensurate with 
the performance capabilities of inven- 
io}^ aircraft. As a result, the inter- 
face between weapons and the air- 
craft has been fixed without due con- 
sideration to the total system. In such 
circumstances, the munition designer 
is forced to develop items compatible 
with existing suspension and release 
gear located at designated positions 
on the aircraft. These constraints on 
the weapon designer tend to inhibit 
conception of improved ordnance sys- 
tems. Similarly, the aircraft designer 
has been provided with a list of stock- 
piled weapons to be mated with an 
advanced aircraft design. Conse- 
quently, many aircraft/nuinition in- 
terface problems remain unresolved. 

Personnel responsible for aircraft 
and ordnance system design should be 
emphatically reminded that effective 
armament is essential to a successful 
mission and that the primary purpose 
of an attack aircraft is to serve as a 
weapons delivery platform. The total 
system development objective should 
be to design, develop and qualify a 
complete aircraft/weapon system ca- 
pable of carrying and accurately de- 
livering ordnance appropriate for its 
specific mission. 

Delivery Accuracy 

General John P, McConnell, former 
Air Force Chief of Staff, stated that 
aircraft weapon systems capable of 
providing improved delivery accuracy 
would provide a significant break- 
through by narrowing the wide gap be- 
tween present-day conventional and 


nuclear armaments. Although aircraft 
performance characteristics have 
steadily increased, the errors asso- 
ciated with the delivcxy of weapons 
have also increased. A degradation in 
delivery accuracy is to be expected 
under high-speed conditions due to 
difficulties in target acquisition and 
an inci'ease in range of weapons fi*om 
the release point to the target. 

Sophisticated avionic subsystems 
have compensated for some of these 
errors; however, a major source of 
the inaccuracy of conventional free- 
fall weapons results from unprcdict- 
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The dual-i)uri)ose F-4 aircraft, surrounded by the variety of armament it carries 
in tactical operations* 


able perturbations experienced by the 
weapon during the release phase, 
These weapon perturbations result 
from exposure to a complex flow field 
wdiich varies with each load configu- 
ration and every release condition. 
Considerable effort appears war- 
ranted to conceive improved suspen- 
sion and release techniques which 
would enhance flexibility, safety and 
accuracy over existing methods. 

Current Problems 

The problems facing our tactical 
air forces today are not to be attrib- 
uted totally to a technical lapse on the 
part of designers. The well known 
shift of national strategy which fol- 
lowed the Korean conflict diverted 
economic resources to support a nu- 
clear policy of massive retaliation. 
Only token effort was directed at de- 
veloping an effective conventional 
weapons capability (or correcting de- 
ficiencies) for coping with a limited 
war situation. The outbreak of hostili- 
ties in Southeast Asia necessitated ret- 
rofit and modernization of antiquated 
hardware, much of which had been in 
the stockpile since World War IL 
New ordnance items were hastily de- 
veloped and pressed into service to be 
compatible with aircraft which were 
either designed to carry nuclear mu- 
nitions or wei*e designed initially as 
Rghtera. The outgrowth has been the 
continued expenditure of resources in 
finding solutions to urgent operational 
problems. 

Although many compatibility prob- 
lems have been resolved, our arsenal 
still consists of a variety of weapons 
and aircraft, many of which are ill- 
suited to each other and inadequate 
for their intended purpose. An ex- 
ample is the variety of munitions 
which are flown on F-4 and F-105 
fighter aircraft. Fortunately, re- 
sourceful ordnance personnel have pro- 
vided multiple carriage bomb racks. 
They have resolved some of the com- 
patibility problems to enable use of 
these aircraft in an attack role, It 
should be noted that a similar trend 
of converting fighters to fighter- 
bombers occurred during World War 
n and was re-established during the 
Korean conflict, The need for de- 
signing an aircraft/weapon system 
tailored for specific roles should by 
now be evident. 

In spite of the problem areas, air- 
power continues to play a major role 
in support of successful military oper- 


ations; however, the desired levels of 
effectiveness have rarely been 
achieved. 

Predicted Capability 

Some of the reasons for current de- 
ficiencies in weapon systems have 
been delineated so that similar pit- 
falls can be avoided in the future, The 
lessons learned should provide guide- 
lines for new development ideas which 
will eliminate many of the current 
production, logistic and operational 
problems. A science and engineering 
manpower pool has been established 
in the aircraft and armament fields, 
and wide recognition of the impor- 
tance of an adequate ordnance pro- 
gram is now found in Government 
and industry. With this as a basis for 
prediction, I am confident that the 
breakthrough in operational capabili- 
ties to which General McConnell re- 
ferred can be obtained. The tech- 
nology is available and, with proper 
planning, management and resources, 
dramatic improvements can be ob- 
tained, The development program vis- 
ualized will fully integrate aircraft, 
weapon and ancillary component de- 
signs into a total system, capable of 
providing the effectiveness needed in 
future tactical air operations. 

Particular attention should be af- 


forded to resolving logistic problems 
so that ready- to -use weapons are fully 
qualified in a factory to field opera- 
tion. The design philosophies cur- 
rently prevalent in the aircraft and 
ordnance fields should be aligned to- 
ward common goals. These goals will 
encompass the integration of muni- 
tions, release mechanisms, flight con- 
ti'ol systems and cockpit presentations 
into a system requiring the concur- 
rent and coordinated design effort of 
cognizant personnel within the de- 
fense industry. 

Future Efforts 

To better assess the magnitude of 
the tasks before us, the Air Force Ar- 
mament Laboratory of the Air Force 
Systems Command, located at Eglin 
APB, Fla., has recently completed a 
cursory study of the problem areas, 
and has advocated implementation of 
an extensive effort involving design- 
ers, avionics experts, armament engi- 
neers and operational experts to fur- 
ther study and define a program for 
an Integrated Aircraft Armament 
System (INTAAS). 

INTAAS is a development concept 
which proposes to fully integrate the 
design of aircraft, armament, and an- 
cillary components into a total 
system, thereby affording maximum 
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effectiveness for future tactical opera- 
tionSi It is intended to resolve many 
of the logistic and tactical problems 
presently associated with combat op- 
erations. The INTAAS concept in- 
cludes : 

o Development of a new family of 
munitions. 

• Modification of aircraft design 
philosophy, 

• Integration of munition con- 
tainers, release mechanisms, flight 
control systems, and cockpit presenta- 
tions into a unified system. 

To effect the improvements desired, 
all parts of the weapon system must 
be examined, including ordnance ef- 
fectiveness, carriage and release 
methods, delivery envelopes, aircraft 
performance, crew capabilities, mis- 
sion support activities, and total 
system effectiveness. INTAAS devel- 
opment will require close coordination 
with several Air Force laboratories, 
centers, system program offices, as well 
as appropriate elements of the Army, 
Navy and the National Aeronautics 
and Space Administration. 

Design personnel from diversified 
technical disciplines will be used to 
achieve the desired total system. De- 
signers will be required to extend 
their imagination in the design of mu- 
nition containers and suspension sys- 
tems compatible with attack aircraft. 
Wind tunnel tests will be conducted to 
further establish the feasibility of 
various methods of suspension and re- 
lease of INTAAS stores from modi- 
fied aircraft designs, Pre-fuzcd muni- 
tions in the aerodynamically faired 
pods or containers will not require 
pre-flight assembly, checkout, or ad- 
justment when employed in basic op- 
erational modes. Fuzing will incorpo- 
rate automatic safing and arming 
systems, which are tied in with the 
aircraft computer, to provide a com- 
munication link between the pod and 
the aircraft 

Further study of the INTAAS con- 
cept will undoubtedly result in trade- 
offs, modifications, and the addition 
of alternate or additional objectives. 
The following represent some of the 
specific objectives of INTAAS now 
under consideration: 

• Improved performance of loaded 
aircraft. 

• Greater delivery mode flexibility, 

• Aircraft/munition system com- 
patibility. 

• Cockpit selection fuzing and 
arming options. 


• Improved fire control systems 
with simplified cockpit displays. 

• Simplified munitions handling 
and loading. 

« Logistic improvements, 

® Greater environmental and radia- 
tion hazard resistance. 

• Improved maintainability. 

• Increased reliability. 

• Improved safety, 

• Automated pre-flight checkout. 

• Reduced aircraft vulnerability. 

• Reduced radar cross-section. 

The benefits to be gained by the de- 
velopment and implementations of the 
INTAAS concept are intended to be 
applicable throughout the entire 
stockpile to target sequence. Pre- 
packaging of ready fuzed munitions 
would resolve many logistic problems 
and reduce associated manpower re- 
quii'ements. Handling and loading 
procedures are to be simplified, 
thereby reducing aircraft turn-around 
time and improving reliability of the 
ordnance system. The aircraft with its 
INTAAS-oriented payload will pre- 
sent a low-drag configuration for 
greater speed, maneuverability, and 
increased range to target. Improve- 
ments in delivery accuracy, and in the 
terminal effectiveness of weapons, 
would result in a fewer number of 
sorties flown. Although the list of ob- 
jectives is long, improvements in one 
area, genei^ally, represent mutual 
gains for other aspects of the total 
system as previously described. Thus, 
it is conceivable to incorporate most 
of the objectives in a system which 
is not overly complex. 

In conclusion, it is clear that global 
Communist strategy will not permit 
the neglect of nonnuclear munitions de- 
velopment as has occurred in the past. 
Acknowledgment of present inefficien- 
cies serves to illuminate the need for 
vast improvements to deal with Com- 
munist-inspired wars of national lib- 
eration in the future, The manpower 
and technological base capable of put- 
ting the ” weapon” in the ^^weapon sys- 
tem” is available to define and design 
an effective system in a unified man- 
ner, The increase in operational capa- 
bilities afforded by total aircraft 
weapon system design, such as pro- 
posed for INTAAS, will provide the 
nation with a fully responsive instru- 
ment to deal promptly and decisively 
with any future combat requirements. 

Without armament, there 
is no Air Force. 

— Lord Hugh M. Trenchard 


Lockheed Awarded 
Navy S-3A Contract 

The Department of the Navy has 
announced the awarding of the con- 
tract for the development of the S-3A 
antisubmarine warfare aircraft, for- 
merly known as the VSX, to Lockheed 
Aircraft Corp., Burbank, Calif. 

The $461 million contract repre- 
sents the ceiling figure to be funded 
over the next five years, leading to 
the production of six research and de- 
velopment aircraft. The contract 
gives tlie Navy the option of pro- 
curing 198 production models of the 
S-3A, dependent upon a successful 
development phase of the program. 

Pull funding of the first year's in- 
stallment for the airframe — approxi- 
mately $120 million — is contingent on 
Congressional action on PY 1970 
funding requests, 

An estimated 50 percent of the 
S-3A's cost will be for avionics, 

Although covering only the re- 
search and development phase, the ini- 
tial contract specifies ceiling prices 
for each year's production. Subse- 
quent production contracts will he 
priced separately, and production op- 
tions will be exercised only after sat- 
isfactory attainment of performance 
^milestones.” 

The S-3A is to replace the S-2 
Tracker, which has been in service for 
more tlian 16 years. The new aircraft 
will be powered by two General Elec- 
tric TP-34 turbofan engines, and will 
be capable of speeds greater than 400 
kneyts. These turbofan engines, de- 
signed for low fuel consumption, will 
give the S-3A a range of more than 
2,000 nautical miles. First flight of 
the aircraft is expected in early 1972, 
with fleet introduction in 1973. 

Capt. P. H. Baughman of the Naval 
Air Systems Command has been 
named project manager of the S-SA 
progi'am. 


ILC Relocated 

The Army Institute of Land 
Combat (ILC) has been relocated 
from Port Bel voir, Va., to the 
Hoffman Building, Alexandria, Va. 
ILC shares its new headquarters with 
two other Army advance concepts or- 
ganizations, the Advanced Material 
Concepts Agency (AMCA), and the 
Intelligence Threat Analysis Group 
(ITAG). 
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ABOUT PEOPLE 


DEPARTMENT OF DEFENSE 

MaJ« Gen, Francis W. Nye, USAF, 
has been assigned as Dep. Dir., De- 
fense Atomic Support Agency 
(DASA), and Commander, Field 
Command, DASA, Sandia Base, N.M. 

Maj, Gen, Royal B, Allison, USAF, 
is the new Asst, to the Chairman, 
I Strategic Arms Negotiations, Ofhee of 
the Joint Chiefs of Staff, Washington, 
D.C. 

The Defense Supply Agency has 
announced the following assignments 
at its headquarters, Alexandria, Va.: 
Rear A dm. Frederick W. Corle, SC, 
USN, has been named Exec. Dir., 
Technical and Logistic Services. 
Maj. Gen. Daniel E, Riley, USAF, 
succeeds Rear Adm, Ira F, Haddock, 
SC> USN, as Asst. Dir,, Plans, Pro- 
grams and Systems. Brig, Gen, (de- 
signee) Frank C. Lang, USMC, as- 
signed as Dep, Asst. Dir., Plans, Pro- 
grams and Systems, Capt, Jerome J. 
I Schecla, SC, USN, to be Dep, Comp- 
troller, 

Capt. Gilbert S. Young, SC, USN, 
succeeds Col. Loren P. Murray, 
USAF, as Commander, Defense Con- 
tract Administration Region, Atlanta, 
Ga, 


DEPARTMENT OF THE ARMY 

Dr. J. Ronald Fox has been sworn 
in as Asst, Secretary of the Army 
(Installations and Logistics). 

LC. Gcii, George I. For.sythe has 
become Commander of the Army 
Combat Developments Command, Fort 
Belvoir, Va., succeeding Lt. Gen. 
Harry W. O. Kinnard. Lt, Gen. Kin- 
nard retired. 

Lt. Gon, Henry A. Miley Jr. is the 
new Dep. Commanding General, 
Army Materiel Command. 

Maj. Gen, Paul A, Fcyerelsen is 
now Dir,, Materiel Requirements, 
Army Materiel Command. 

Maj, Gen, Edward L. Rowny re- 
cently assumed the post of Dep, Chief, 
OfHco of the Chief of Research and 
Development, Dept, of the Army. 


Brig. Gen. Darrie H. Richards has 
assumed command of the Western 
Area, Military Traffic Management 
and Terminal Seiwice, Oakland, Calif. 

Col. Warren D, Hodges is the new 
Chief of Staff, Army Test and Evalu- 
ation Command, Aberdeen Proving 
Ground, Md. 

Col. Donald L. Jersey has relieved 
Col. Clifton Duty as Dep. Commander 
for Acquisition, Army Aviation Sys- 
tems Command, St, Louis, Mo. Col, 
Clifton retired. 

Col. Kenneth W. Koch is the new 
Senior Combat Developments Com- 
mand Liaison Officer to U.S. Ai^my, 
Vietnam, 

The Army Corps of Engineers has 
a new Chief of the Technical Liaison 
Office, Lt. Col. Richard L. llimt, re- 
placing Col, William K. Jordan, who 
retired, 

DEPARTMENT OF THE NAVY 

Rear Adm. Clarence E. Bell Jr. has 
been appointed new Dir., Navy Pro- 
gram Planning, Office of the Chief of 
Naval Operations. 

Rear Adm. Walter M. Eager, CEC, 
was named Commander, Naval Engi- 
neering Facilities Comniaiid, Wash- 
ington, D.C., and Chief of Civil Engi- 
neers of the Navy. 

Rear Adm. John W. Dolan Jr, has 
been assigned duty as Dep, Com- 
mander for Shipyard Management, 
and Program Dir. for Shipyard Mod- 
oniization, Naval Ship Systems Com- 
mand, Washington, D.C, 

Brig Gen, Foster C. Lalluc, USftlC, 
has reported to Hq,, U.S. Marine 
Corps, as Dep, Asst, Chief of Staff 
(Plans). 

Rear Adm. Daniel K. WeitJcenfeld 
has become Asst, Commander for 
Material Acquisition, Naval Air Sys- 
tems Command, Washington, D.C, 

Brig. Gen. (designee) Edward S, 
Fris, USMC, is the new Inspector 
General of the Marine Corps. 

Capt, George G, Ball has replaced 
Capt. Ernest F. Schreiter as Com- 
mander, Naval Ordnance Laboratory, 
White Oak, Md, Capt, Schreiter has 
retired, 


DEPARTMENT OF THE 
AIR FORCE 


Hq., USAF, has announced the fol- 
lowing changes in staff assignments: 
Maj. Gen. Russell E, Dougherty is the 
new Asst. Dep. Chief of Staff, Plans 
and Operations. Maj. Gen, Gerald F, 
Keeling, former Asst. Dep. Chtef of 
Staff, Systems and Logistics, 1ms re- 
tired. Brig. Gen. Leslie W. Bray Jr. 
has succeeded Maj. Gen, Thomas N, 
Wilson as Dep. Dir, of Plans, Office of 
the Dep. Chief of Staff, Plana and 
Operations, Brig. Gen. Carroll H, Bo- 
lender has assumed duties as Dep. 
Dir, of Development, Office of the 
Dep. Chief of Staff, Research and De- 
velopment, Brig. Gen. (designee) 
James R, Allen is now Dep. Dir, of 
Plans and Policy, Office of the Dep. 
Chief of Staff, Plans and Operations. 

Brig. Gon. Harvey W. Eddy has 
taken command of the Office of Aero- 
space Research, Arlington, Va, 

Brig. Gen. William G. King Jr, has 
auccoeded Maj, Gen. John L, Marlin 
Jr. as Dir. of Special Projects, Office 
of the Secretary of the Air Force, 
with duty station in Los Angeles, 
Calif, Maj, Gen. Martin has been 
named Asst Dep. Chief of Staff for 
Systems, Hq. AFSC. 

Other re assignments announced by 
AFSC include: Maj. Gen. James T. 
Stewart is the new Dep. Chief of 
Staff, Systems, Hq, AFSC; he re- 
places Maj. Gen. John L, Zoekler, who 
has retired. Maj. Gen. Lee V. Gossick 
has assumed the duties of Commander, 
Aeronautical Systems Div., Wright- 
Patterson AFB, Ohio; his new Vice 
Commander is Maj, Geii. Edmwnd F, 
O’Conner. Brig. Gen. William S. Chair- 
sell is now Vice Commander, Arnia- 
Tuent Development and Test Center, 
Eglin AFB, Fla. Brig. Gen. Warner E. 
Newby has taken command of the Air 
Force Contract Management Div,, Los 
Angeles, Calif. The new Vice Com- 
mander, Electronics Systems Div., 
L, G. Hanscom Field, Mass., is Col, 
Paul H. Kenny, 
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OCTOBER 

Chauvenet Memorial Symposium, 
Oct, at the U.S. Naval Acad- 

emy, Annapolis, Md. Sponsors; Office 
of Naval Research, The U.S, Naval 
Academy and the Mathematical Asso- 
ciation of America. Contact: Dr. Leila 
D. Bram, Oflice of Naval Research, 
Code 432, Washington, D.C, 20360, 
phone (202) 696-4644; or Prof, James 
Abbott, U.S. Naval Academy, Annap- 
olis, Md, 21402. Phone (301) 268-7711 
Ext. 552. 

Fifteenth Design of Experiments in 
Army Research, Development and 
Testing Conference, Oct. 22-24, Red- 
stone Arsenal, Ala. Sponsors; U.S, 
Army Research Ofiiee-Durhain, and 
the Army Mathematics Steering Com- 
mittee of the Office of the Army Chief 
of Research and Development. Con- 
tact: Dr. Francis G. Dressel, Mathe- 
matics Division, U.S. Army Research 
Office' — Durham, Box CM, Duke Sta- 
tion, Durham, S,C. 27706. Phone (919) 
286-2286, Ext. 76. 

Biochemical and Pharmacological 
Aspects of Climatic Stress Sympo- 
sium, Oct. 27-29, at the U.S, Army 
Research Institute of Environmental 
Medicine, Natick, Mass. Sponsor: De- 
partment of the Army. Contact: Dr, 
A. H. Hegnauer, Research Program 
Oiiicer, U.S. Army Research Institute 
of Environmental Medicine, Natick, 
Mass. 01760. Phone (617) 966-2814. 

Mathematical and Compater Aids 
to Design Symposium, Oct. 27-31, at 
the Disneyland Hotel and Convention 
Center, Anaheim, Calif. Sponsors: 
Office of Naval Research, Society for 
Industrial and Applied Mathematics, 
Association for Computing Machin- 
ery, and the Institute for Electrical 
and Electronics Engineers. Contact: 
Dr. Leila D. Bram, Office of Naval 
Research, Code 432, Washington, D,C. 
20360, phone (202) 690-4644; or Dr. 
W. J. Jameson Jr., Collins Radio Co., 
Cedar Rapids, Iowa. 62406. Phone 
(215) LOcust 4-2929. 


Navy Contract Aerospace Services 
Symposium, Oct. 29, at the Hotel 
America, Washington, D.C. Sponsor: 
National AeroSpace Service.^ Associa- 
tion. Contact; Hai'ry S. Baer, Execu- 
tive Director, 1725 DeSales St. NW, 
Washington, D.C. 20036. Phone (202) 
393-0211. 

NOVEMBER 

Second Annual Armed Forces Au- 
dio-Visual Comnumications Confer- 
ence, Nov, 3-7, at the Sheraton-Park 
Hotel, Washington, D.C, Sponsor: De- 
partment of the Army. Contact: 
I-IQUSAP (AFXO-TV), 2-APAVCC 
Registration Committee, Washington, 
D.C. 22030. Phone (202) 693-2616. 

Fifteenth Annual Army Human 
Factors Research and Development 
Conference, Nov. 4-6, at Fort Orel, 
Calif. Sponsor; Behavorial Sciences 
Division of the Office of the Chief of 
Army Research and Development. 
Contact: Lynn E. Baker, U.S. Army 
Chief Psychologist, Behavorial Sci- 
ences Division, Office of the Chief of 
Research and Development, Depart- 
ment of the Army, Washington, D.C. 
20310. Phone (202) OXford 4-3693. 

VTOL Environmental Require- 
mcntB Symposium, Nov. 17-18, at Ar- 
lington, Tex. Co-sponsors; Aeronau- 
tical Sy.stems Division (AFSC), Amer- 
ican Helicopter Society and the Univer- 
sity of Texas. Contact; Mr. Kuehne, 
Aeronautical Systems Division 
(ASZT), Wright-Patterson APB, 
Ohio 4B488. Phone (513) 255-3224. 

Magnetism and Magnetic Mate- 
rials, Nov. 17-20, at the Benjamin 
Franklin Hotel, Philadelphia, Pa. 
Sponsors: Office of Naval Research, 
the Metallurgical Society of the Amer- 
ican Institute of Mining, Metallurg- 
ical and Petroleum Engineers, the 
American Society for Testing and 
Materials, the Institute of Electrical 
and Electronics Engineers, and the 
American Institute of Physics. Con- 
tact: Dr. Hugh C. Wolfe, American 
Institute of Physics, 335 E. 46th St,, 
New York, N, Y. 10017. Phone (212) 
685-1940. 


Fourth Naval Training Device 
Center and Industry Cost Effective 
Training Devices Conference, Nov. 
18-20, at the Naval Training Device 
Center, Orlando, Fla. Sponsor: Naval 
Training Device Center. Contact: D. 
Robert Copeland, Conference Coordi- 
nator, Code 421, Naval Training 
Device Center, Orlando, Fla. 32813. 
Phone (305) 841-6611, Ext. 664. 

Titanium Technical Conference, 
Nov, 18-20, at Dayton, Ohio. Co-spon- 
sors; Air Force Materials Laboratory 
and the University of Dayton Re- 
search Institute. Contact: Dr, Gegel, 
Air Force Materials Laboratory 
(MAMS), Wright-Patterson AFB, 
Ohio 45433. Phone (613) 266-6661. 

DECEMBER 

Eighteenth International Wire ami 
Cable Symposium, Dec. 3-6, at the 
Shelburne Hotel, Atlantic City, N.J. 
Sponsor: U.S, Anny Electronics Com- 
mand. Contact: Milton Tenzer, Sym- 
posium Chairman, Electronics Parts 
and Materials Division, Electronic 
Component Laboratory, U.S, Army 
Electronics Command, Fort Mon- 
mouth, N.J. 07703. Phone (201) 
635-1834. 

Third Circuits and Systems Confer- 
ence, Dec. 10-12, at Pacific Grove, 
Calif. Sponsors: Naval Postgraduate 
School, the University of Santa Clara, 
Stanford University, and the Circuit 
Theory and Automatic Control Group 
of the Institute of Electrical and 
Electronic Engineers. Contact: 
Sydney R, Parker, Naval Postgrad- 
uate School, Monterey, Calif. 93940, 

Master Planning the Aviation En- 
vironment Symposium, Dec, 17-19, at 
Del Webb Townhouse, Phoenix, Ariz. 
Sponsors: Arizona Department of 
Aeronautics, Arizona State Univer- 
sity, and Luke AFB, Ariz, Contact! 
James Ver cel lino, Director, Arizona 
Department of Aeronautics, 3000 Sky 
Harbor Blvd., Phoenix, Ariz. 8B034 
Phone (602) 275-9169. 
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Forecasting Future Military Missions 
and Their Technological Demands 


Dr. Donald M. MacArthur 


T he day-to-day management of De- 
fense Department research and 
development, which is the current 
work of many of us, is in a sense 
nothing but forecasts. We must 
try to forecast potential threats. We 
try to forecast the potential of var- 
ious fields and scientists that compete 
for our resources. We try to forecast 
the costs and payoffs of various devel- 
opment plans. As a regular part of 
management, we compare our past 
forecasts and plans with our current 
performance. 

But the single most important job 
of defense research and development 
ia to think — and think hard — about 
the options and the capabilities which 
the President and the Secretary of De- 
fense may need in the future. We try 
to do this. Usually when we finish, we 
have a long list of projects de- 
signed to guard against a range of 
contingencies and to prepare for a 
range of sometimes relatively improb- 
able needs. At this point, of course, 
the list ia cut based upon the national 
priorities and the budgetary con- 
straints. The crucial point, however, 
is that research and development is in 
the option-creating business, leading 
to ways of fulfilling national commit- 
ments with alternative methods, 
building 7iew understanding of the in- 
teractions between policies, missions 
and technologies, 

Overall, even though much of our 
business could be regarded as fore- 
casts, we usually do not think of it 
that way. Too often there are 
unexpected problems, new solutions, 
unforeseen issues, unpredictable 
events. The Defense Department may 
be asked to carry out a mission on 
short notice which no one anticipated 
and this perhaps distinguishes de- 
fense research and development from 
the research and development sup- 
porting other national goals. In fact, 
the interaction of national policies, 
missions and technologies is clearly a 


"chicken-egg” phenomenon. New tech- 
nology has forced decisions on new 
national policies and major missions — 
this happened with ICBMs. And a 
major policy decision can create a 
new mission and stimulate new tech- 
nological requirements — this happened 
with our space program, 

Once we understand that any mis- 
sion-oriented research and develop- 
ment activity is inevitably in the fore- 
casting business and in the business 
of influencing the future, we then 
see it is botfi the choice of long-term 
policies and missions, and the futu'^o 
technologies, which lie at the heart of 
the forecasting prohlevu Before 
going further, there are two obviously 
serious problems in developing this 
discussion. First, some of the detailed 
information central to an under- 
standing of DOD^s possible future 
missions » is classified. Second, our 
crystal ball is neither panoramic 
enough nor blessed with high enough 
resolution to allow us to feel com- 
fortable. 

With these limitations in mind, this 
article will cover three areas; 

• Interactions between choices of 
national goals and choices of military 
missions. 

• Framework for thinking about 
the emphasis among possible futnir 
missions. 

• Range of forecasting techniques 
and activities which DOD has em- 
ployed and an indication of what thev 
suggest about technological growth 
areas, 

National Goals 

To begin, we must understand our 
national objectives. Many experienced 
in national security affairs are today 
concerned with a reappraisal of past 
commitments in the light of our ex- 
perience in Vietnam and the prospect 
of strategic arms talks with the 
Soviet Union. In Congress and on 
many university campuses, questions 


such as these are being raised; What 
is required to deter nuclear war? 
What kinds of arms control treaties 
are in the national interest, and how 
can they be enforced and how can we 
best handle our defense needs under 
the changed circumstances? What 
forms of defense alliances are needed, 
and how can they be made even more 
effective, in the future? What levels 
of standing forces do we need and 
how should they be deployed in asso- 
ciation with our allies? Have the roles 
of air, land and sea power changed — 
and if so, what will we need in tlio 
future? Given that national security 
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must be assigned a top priority in our 
Federal budget, taking account of our 
many pressing domestic needs, how 
much do wo need to spend on defense? 

Essentially, these questions and 
many other ones are continually 
under review. President Nixon has a 
series of studies undenvay now to 
reassess our national security policies. 

The choices posed by the questions 
are so complex, and have such broad 
political and military significance, 
that the follow-up work on details of 
alternative military missions is com- 
paratively straightforward. There are 
scores of branch-points in terms of 
difTerences in the relations among 
major powers and minor powers, in 
the likelihood of military action, and 
in the kinds of contingencies in which 
our forces might become involved, To 
discuss all of the possible outcomes 
and their implications would require 
much more space than is available 
here. 

Thus, lot us make a few assump- 
tions, while recognizing the hazards 
involved in trying to state hypothet- 
ical national objectives. 

Let u3 considei*, first, that the 
guiding national policy will be to con- 
tinue to work for a peaceful world in 
which nations settle their differences 
without resort to violence, It seems 
clear that to do this, the United 
States will continue to require a stra- 
tegic nuclear deterrent sufficient in 
both size and technological quality to 
represent a clear and credible capa- 
bility. Tills objective would be con- 
sistent, of course, with a range of 
possible arms control agreements. It 
also seems clear that general pui*pose 
forces will be needed to complement 
the strategic deterrent through a ca- 
pability for deterring — and defending, 
if necessary — against lower levels of 
violence. The likely future size and 
basing of our general purpose forces 
are difficult to estimate because coats 
and the structure of alliances are kej^ 
variables, on which judgments must 
bo made at the highest level of our 
Government. 

Military Mission Trends 

With just this general framowork 
of national objectives, wc can begin to 
consider the trends in possible military 
missions. 

Let us then consider the general 
categories of operational capabilities 
that appear to be what wo have al- 
ready decided we want in the foresee- 
able future. Assuming that strategic 


nuclear deterrence will remain the 
primary objective and that sup- 
porting military forces will be de- 
signed to deter lower-level conflict and 
to prevent escalation should conflict 
nevertheless occui', we will need con- 
tinuing improvements in at least the 
following seven areas: 

• First, and most important, con- 
tinued emphasis on all of the equip- 
ment required for a sufficient and cre- 
dible strategic nuclear deterrent in the 
face of what we can expect to be con- 
siderable uncertainties about growing 
Soviet and Chinese capabilities. 

• Second, we will need to continue 
to improve our all'^oeatkei^ alhclimate 
fighting, capability, including our 
ability to hit targets imioh more accu” 
rately than we can today and at a 
cost commensurate with the mine of 
the tarffct. Another revolutionary con- 
cept first tested recently in Vietnam 
is the ability to provide around-the- 
clock, real-time battlefield surveillance. 

• Third, high reliability and 
greater flexibility so that overall 
costs, and particulaidy logistic and 
maintenance requirements, can be 
minimized. 

• Fourth, mobile and flexible de- 
ployment systems in small units, ca- 
pable of rapid integration into larger 
units, sufficient to stop trouble before 
it breaks into major conflict. 

• Fifth, much better understanding 
of the relationship among the military, 
political, economic, lechneal, and psy- 
chological factors influencing success- 
ful deterrence along both the strategic 
and tactical dimensions of the use, or 
the threat of the use, of force, 

• Sixth, strategic and tactical intel- 
ligence and surveillance data collec- 
tion and processing systems, 

• Seventh, strategic and tactical 
real-time, comprehensive command- 
control communications systems that 
allow detailed handling of dispersed 
units in crisis situations. 

The third and fourth areas in this 
short but demanding list arc especially 
critical if cnly because we too easily 
take them for granted and, thus, tend 
to dismiss them. 

The costa for new defense systems 
must be reduced, wherever possible, 
consistent with our goals and commit- 
ments, even if we revise our goals and 
commitments. One way to do some of 
this is to seize all of the revolutionary 
opportunities emerging for very high 
reliability equipment, On the other 


hand, high reliability can also be 
lachieved through extremely simple 
and durable designs, e,g,, in ground 
combat and communications equip- 
ment, which may be relatively inex- 
pensive both to purchase and to main- 
tain. 

The tasks are to examine precisely 
what performance is required, and 
then to carry out an explicit analysis 
of the purchase costs and the long- 
range costs required to achieve the 
necessary reliable performance. Many 
new systems must, of course, have 
new, complex and costly componentb. 
In general, however, our trend in the 
future will be toward using long- tern 
cost as an even more decisive criterion 
in selecting the level of sophistication 
of subsystems to incorporate into new 
systems. In some cases, this will iiiesn 
a sacrifice in our performance goals 
to make sure that wo achieve higher 
reliability objectives and reduce costs. 
Much broader test and evaluation 
progi’ams will be required to ensure 
that we meet these reliability objec- 
tives. 

The fifth area mentioned is a re- 
minder that we must deepen and 
broaden our interdisciplinary studies 
of deterrence and defense, of the 
steps needed for successful arms con- 
trol, and of the tactics required for 
successful deterrence of local low- 
level violence. This is complex, often 
controversial work drawing on the 
social sciences. 

Future Technology 

We have now looked briefly at the 
problem of national policy choices and 
military mi.ssions. Next, we should 
look at the trends in potentially 
useful technologies. In starting this 
task, we are again confronted witli 
great complexity. How do you fore- 
cast the directions of growth of tech- 
nology to saiisy likely missions? Are 
there analytical tools available to help 
with such a job? 

The answer is mixed. While there 
has been a considerable amount of 
successful work in forecasting and in 
the development of useful forecasting 
aids, it is fair to say that the field is 
still evolving. We can be more syste- 
matic and mathematical than the nn- 
cient prophets. Planning, forecasting, 
or prognosticating may seem formally 
easier now, but they still seem little 
better than the insight of those who 
practice this difficult profession^ 

It is basically long-term forecaaiing 
that is difficult^— 16 to 20 years or 
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more xihead. When we try to look 6 to 
If 10 years ahead, the military needs are 
rather clear and the research and de- 
velopment paths are rather obvious 
even if the technology is not immedi- 
ately available. In part, this is be- 
cause of long development times. Far- 
ther into the future, few can make 
accurate predictions because scientific 
atlvances will create new options for 
both missions and the technologies in 
fulfilling old and new missions. Be- 
cause of the long-tenn forecasting 
problem, we believe we must support a 
broad research program that “covers 
all hets.” However, we do try to 
identify certain areas for emphasis 
which seem to possess “high-leverage*^ 
in solving national security problems. 

In addition to our in-house work, 
we ask independent ad hoe task forces 
of the Defense Science Board to think 
hard in rather specific ways about the 
future needs of DOD, For example, 
the Director of Defense Research and 
Engineering asked, “Just what might 
his successor in 5 to 10 years wish 
had been started?** The task force, 
chaired by Dr. Simon Ramo, consid- 
ered topics within the context of 
major developments in the 1980s that 
could bo relevant to national security. 
The topics included the following, 
whicli are mixed between our prob- 
' lems and our technologies — what you 
might call our .sicknesses and our 
cures: 

0 Search, Identify and Destroy 
Missions. Improvement in the battle- 
field surveillance and command and 
control will permit the rapid deploy- 
ment of land forces, to seek out and 
destroy the enemy while he is on the 
move at night or in bad weather. The 
capability to use laser-guided 
weapons, under all environments, will 
be routine for airborne attack, Self- 
contained night and all-weather in- 
terdiction aircx'aft systems will detect, 
identify and destroy both fixed and 
fleeting targets, using a computerized 
system of sensors, communications 
and weapons, This will require im- 
proved navigational and terrain 
avoidance systems expected to be 
available by the early 1980s, 

• The Interdependence of Social, 
Technological, Economic, Military and 
Political Factors. By the early 1980s, 
we can expect to have moved sub- 
stantially beyond the present hap- 
hazard way in which these different 
considerations are related to each 
other. Militax'y planners and defense 


managers of that period will be sup- 
ported by extensive banks of informa- 
tion, based on observations of impor- 
tance to DOD, made over a period of 
time, and computerized models. They 
will use these to di-stinguish between 
those interaction effects which are 
likely and those which are unlikely. 
Seated at a console, they could sug- 
gest alternative courses of action, 
run thi'ough the model, and receive 
back analysis of the probable major 
consequences. Similar methods could 
also be used to train personnel in 
these complicated and interrelated 
areas. 

• Accelerated Learning Techniques. 
The formal classroom, standard cur- 
riculum, the fixed schedule of instruc- 
tion will all be things of the past. 
DOD will employ a small number of 
massive central processing computers 
which will support B to 10,000 con- 
soles for militai'y students at distant 
locations. Defense Department per- 
sonnel will be engaged in a continuous 
learning process in their field of pri- 
mary interest of responsibility, 
vocational, scientific, managerial. 
Supported by new forms of educa- 
tional technology, they will learn ac- 
c Gliding to their own speed and style, 
The hours of instruction will be those 
they choose. The place of instruction 
will bo wherever they are located. 

• Lasers. Foreseen new devices are 
tunable lasers which will give us the 
ability to do in the optical region 
what WG can do today in the micro- 
wave region, i.e., heterodyning, 
mixing, etc; and parametric conver- 
sion devices which would enable us to 
utilize the best techniques for a given 
problem. The key here is the expected 
availability of non-linear materials 
which can operate in optical regions, 

• Materials Development. Inciden- 
tally, materials will continue to be the 
foundation of our success, and often 
the reason for our failures, in new 
systems of all kinds, The use of com- 
posite materials in aircraft should 
yield a weight savings of up to 50 
percent which will double the range, 
or double the payload, or increase 
loiter time. New materials for lift en- 
gines will allow for increased payload 
of between 26 to 60 percent and a 
doubling of the thrust/ weight ratio. 
We can look forwai^d to manned 
transparent glass submersibles, ca- 
pable of exploring and patrolling at 
depths sufilcient to examine most of 
the oceans* bottoms. In space satellite 


applications, materials will be devel- 
oped which will last for periods up to 
16 years without degradation. 

• Identification of Friend or Foe 
(IFF). Development of stand-off 
weapon systems demand that there be 
commensurate improvements in IFF 
equipment. It is hoped that technology 
can provide airborne IFF equipment 
that will permit firing weapons at 
maximum weapon range with min- 
imum chance of revealing our aircraft 
position. 

• Computer-Based Information 
Processing and Pattern-Recognition 
Systems. While present practical ap- 
plications of these techniques are evi- 
dent in character recognition devices 
we are familiar with (such as optical 
and magnetic character recognition 
for bank check accounting and retail 
store receipt compilation and ac- 
counting), there has been little day- 
to-day use in the military. In the next 
few years, however, we will be using 
these technologies in reconnaissance, 
surveillance, and data transmission, 

• Ocean Sciences and Engineering, 
In the 1980s, our capabilities should 
permit us to go anywhere in the 
world's oceans at any time and at 
most depths. Nuclear reactors will be 
operating as power generators on the 
ocean floor. Airports will be con- 
structed offshore end living on the 
ocean bottom can be commonplace for 
recreation and scientific Investiga- 
tions. 

• Weather Prediction and Modifi- 
cation. Because weather depends on 
known scientific phenomena, and data 
can be secured and computer pro- 
cessed, worldwide weather conditions 
will be forecasted with greater accu- 
racy for 30 days longer. Ultimately, 
everyday forecasting will be quite 
accui’ate through computer prognoses 
and worldwide satellite coverage of 
many more meteorological parame- 
ters, Accurate measurements from 
satellite-based sensors, particularly 
above 10,000 feet, will replace indi- 
vidual soundings now taken at mul- 
tiple points on the surface, and will 
be coupled with inputs from atmos- 
pheric, water surface and underwater 
sensors. Weather modification tech- 
niques will be available for almost 
any type weather condition and lim- 
ited in its extent only by legal, polit- 
ical and social demands. 

• Cryogenics. Superconducting 
materials and devices are expected to 
be routinely used for computers and a 
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variety of electronic devices, enabling 
large savings in power consumption, 
smaller size and more eflicient opera- 
tion. 

Obviously, this is an enormously 
broad and challenging array of topics. 
One of the most refreshing and use- 
ful characteristics of Dr. Kamovs work 
was that the recommendations were 
brief, and depended on qualitative rea- 
soning based upon a realistic analysis 
of tlie current military and scientific 
situation. There is simply no substi- 
tute, when trying to forecast, for an 
understanding of the current situa- 
tion. Someone once said that all the 
really good ideas he ever had came to 
him while he was milking a cow. Few 
of us milk cows these days, However, 
those who make military or technical 
forecasts relative to military systems 
should really know military or tech- 
nical operations. If they do not, their 
forecasts can be no better than 
skimmed milk. 

Forecasting: Which Direction? 

In the past there has been contin- 
uing work on forecasting. Much of 
the long-range forecasting has been 
frankly labelled intuitive or judg- 
mental. An expert — ^military or scien- 
tific — would .simply make an analysis 
of what he believed would evolve in 
the future, Sometimes experts have 
gotten together to compare and criti- 
cize projections, and then develop a 
consensus viewpoint. 

Other forecasting has been and is 
done in a more detailed way, Past 
trends can be plotted numerically and 
then compared or extrapolated, Anal- 
ogies can be made and tested. Curves 
can be drawn for characteristics of 
fields large and small, and then ad- 
justed to suggest either goals or ex- 
pectations. 

The Defense Department, since 
World War II, has conti'ibuted to 
many of these pioneering activities in 
forecasting and related enterprises. 
Reports have been commissioned by 
distinguished scientists and man- 
agers, Organizations have been es- 
tablished to concentrate on thinking 
about long-range issues. Retrospective 
analyses have been peirformed to doc- 
ument those lessons of the past that 
might be relevant to ''managing'^ the 
future, As most of you know, each of 
the Military Departments today has 
groups of analysts trying to develop 
and analyze long-range requirements. 
Special experiments are being run to 


explore new ways of meshing require- 
ments with allocations of research 
and development resources. 

This article has covered the range 
of forecasting activities and a list of 
assorted topics to underscore one fun- 
damental point. It is simply not pos- 
sible today, given the bi’oad range oC 
defense missions and the almost be- 
wildering pace of technological devel- 
opment, to predict with great confi- 
dence what specific shifts will occur 
in either missions or technological de- 
mands, Forecasting efforts are worth 
our investment only in the sense that 
they define the broad boundaries of 
our choices a bit better. They rarely 
provide detailed answers about what 
we need in the long term. The reason 
they do not — or perhaps more accu- 
rately, the reason they cannot — is 
simply that much of the future will be 
governed by our decisions rather than 
dominated by some impersonal factors 
that can be plotted and calculated. 
The country must decide on its com- 
mitments, and research and develop- 
ment must provide practical alterna- 
tives for fulfilling them, What is quite 
clear, then, is that the Defense De- 
partment must and will sustain a 
strong commitment to all of the re- 
search fields related to national secu- 
rity, 

Our broad missions and our overall 
research and development needs are 
clear, Certainly the war in Vietnam 
has revealed many of our strengths 
and a number of our weaknesses, In 
the next 10 to 20 years, there will be 
no decrease — in fact, there will prob- 
ably be an increase — in the strong de- 
pendence of national security upon ad- 
vanced technology. We will be re- 
learning and re-applying all of the 
lessons learned in past conflicts to 
ensure that our future forces will be 
even better prepared for whatever 

they are asked to do. 

We can take as a guideline the 

quite remarkable comment of the 
English scientist Michael Faraday 
who, when asked by a politician what 
good his discoveries in electricity 

were, answered: do not know yet; 

hut some day you will tax it.” So it is 
with national security and technology, 
Today*s laboratory curiosity may be 
the basis for tomorrow's national de- 
fense. No statements of long-term 

^^likely missions” and long-range tech- 
nological developments will anticipate 
all of what probably will occur. 

The challenge to all of us is to 


think through the basic requirements 
of national security for the last thin] 
of the 20th century and do what h 
necessary for our preparedness, Thh 
is quite a challenge. To meet this 
cliallenge, we need great skill and a 
sure sense of our responsibilities k 
the country. 


Electronics Component 
Conference Calls 
for Papers 

The 20th Electronics Components 
Conference, to be held May 13-15, 
1970, at the Statler-Hilton Hotel in 
Washington, D.C., has called for 
papers of presentations. The confer- 
ence, sponsored by the Electronic In- 
dustries Association and the Parts, 
Materials and Packaging Group- of 
the Institute of Electrical and Elec- 
tronic Engineers, will include sessions 
on materials, passive components, 
hybrid integrated circuits, intcrcoTi- 
nection and packaging, fiUei*s and net- 
works, and new functional devices. 

Abstracts, with a minimum length 
of 260 words, along with a list of 
papers, salient concepts and features, 
are due by November 15, Four copies 
of the abstracts should be sent to 
Darnell P. Burks, Technical Program 
Chairman, Electronic Components 
Conference, Sprague Electric Com- 
pany, Marshall Street, North Adams, 
Mass. 01247. Authors will be notified 
of acceptance by January 1, and final 
manuscripts will be due March 1. 

Improved Windshields 
Sought by Army 

Detachable, shatterproof wind- 
shields for tracked combat vehicles 
have been proposed by the Army 
Combat Developments Command, Fort 
Belvoir, Va. In addition to providing 
pi'otection for drivers and com- 
manders in arctic and cold weather 
climates, the shields would also deflect 
gravel, dust, water and other sub- 
stances from the faces of personnel. 

The windshields would provide pro- 
tection from winds from side angles 
of up to 46 degrees, and would be 
spring loaded for quick release and 
mounting. CDC sees the windshields 
applicable to personnel carriers, tanks 
and self-propelled artillery pieces. 
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Weapons To Survive 
Nuclear Affack 


Colonel David R. Jones, USAF 


T he term ^^sur vivability/ vulner- 
ability has recently come into 
widely accepted use within the Defense 
Department, and it has special signif- 
icance when related to nuclear 
weapons effects. Together, the words 
imply an awareness of the interplay 
between employment and design of 
strategic weapon systems. Separately, 
and carefully defined, the terms spell 
out a new philosophy in weapon 
system development 

The vulnerability of a weapon 
system to a nuclear environment is 
defined as the inherent hardness of 
that system; its ability, because of 
design, individual components, oper- 
ating features, etc., to withstand the 
effects of a nuclear detonation, This 
hardness may be spelled out as a set 
of numerical values for the nuclear 
effects expected to be encountered. If 
these values are exceeded, the weapon 
system will be unacceptably degraded 
in performance, These values aro ar- 
rived at by experiment and analysis, 
and are subject to change only when 
something about the weapon system is 
changed. Changes may run the gamut 
fi'om simple substitution of more ra- 
diation-resistant electronic compo- 
nents, to the redesign of missile silos 
to withstand higher overpressures, 

Tile nuclear survivability of a 
weapon system may be defined as the 
capability of that system to perform 
its designated mission in a nuclear en- 
vironment, Survivability is a complex 
term made up of several elements 
which must be considered individually 
and in combination with each other, 
Tlie system planner must decide what 
kind of a system he wants, what he 
wants it to do, what it will operate 
against, and how much money it will 
take to build it. All of these elements 
ultimately enter into the survivability 
calculation. Some of them ai’e highly 
speculative, and may never he known 
to a high degree of accuracy. For ex- 


ample, a planner's knowledge of the 
nuclear threat to a system is limited 
by inexact information of an enemy^s 
capability and intention, With a com- 
pletely conservative approach, he 
might grant the enemy an unwa.r- 
ranted capability and price himself 
right out of business, trying to design 
a system to survive in too extreme an 
environment. In the same way, some 
nuclear vulnerabilities may not be 
known to the degree required for 
careful system design, either because 
we do not know how to make the re- 
quired measurements or making them 
takes a great deal ot time and money. 

Of the elements involved in the sur- 
vivability equation, the nuclear throat 
is undoubtedly the most fluid, but the 
least adjustable. The mission profile 
can be adjusted within the limits of 
the system capability to avoid cata- 
strophic environments, and the system 
vulnerability can be reduced, at some 
cost, by design changes or substi- 
tuting more reliable components. 
However, the threat is only amenable 
to better definition, In addition, since 
the threat is based on the state of 
technology of a country, it must be 
treated as a dynamic clement because 
of the constant growth in technology. 
This necessarily implies that today's 
system, or one that is being developed 
to go on the line five years from now, 
may be obsolete as it comes into the 
force, if the threat ti'catment is not 
adequate. 

Elements of Threat and Cost 

» The other elements of the surviva- 
liility/vulnerability equation are to a 
laige degree dependent on the threat, 
but they ai‘e also highly sensitive to 
the element of cost. It may not be 
possible to harden a system, 
reduce its vulnerability to a partic- 
ular nuclear weapon effect without 
spending large and, perhaps, prohibi- 
tive amounts of money, On the other 


hand, it may not be necessary, if anal- 
ysis shows that the system is not 
going to be exposed to critical levels 
of that nuclear efTect. The mission 
profile may be designed within the 
performance limits of the weapon 
system, to avoid these critical levels. 
In many cases this cannot be done, 
and the vulnerability of the weapon 
system must be reduced in order to 
achieve a reasonable probability of 
survival, 

Still another method of increasing 
the chances of survival is the use of 
countermeasures. These generally 
have the net effect of reducing the 
probability of detection and intercep- 
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tian^ and act to improve the surviva- 
bility of the system. Considering all 
of these elements in the surviva- 
bility/vulnerability equation, and the 
uncertainties involved In the highly 
speculative threat determination, it 
should be readily apparent that the 
survivability of a weapon system is 
not easily determined, especially when 
the uncertainties in our knowledge of 
weapon effects are added to the pic- 
turc» 

Effects of Principal Concern 

The various nuclear weapon effects 
that figure in the study of weapon 
system vulnerability have been well 
catalogued. Their importance to sur- 
vivability, however, has not always 
been appreciated nor undei'stood. 
Today a much more enlightened atti- 
tude prevails, and system planners 
and project managers are required to 
consider the nuclear vulnerability of 
their weapon systems during the 
design and development phases of the 
systems, The effects of principal 
concern are: 

• Ground Shock. This is the motion 
induced hi the earth by the passage of 
the air blast from a nuclear detona- 
tion, or by directly coupled energy 
from the detonation. The crater 
formed by the surface detonation 
scours out debris which is distributed 
in the vicinity. All of these are close- 
in phenomena, and must be considered 
in examining the vulnerability of 
hardened sites and complexes. 

• Electromagnetic Pulse (EMP). 
EMP is the pulse of electromagnetic 
radiation resulting from the interac- 
tion of nuclear weapon radiation with 
the atmosphere. Since the rise time is 
short, it can induce large electric cur- 
rents in conducting materials, like 
power lines or missile skins, burning 
up connectors, damaging components, 
or introducing spurious signals into 
computer equipment. Air does not at- 
tenuate the EMP environment and 
the geometrical fall-off with distance 
IS very small. Thus, the EMP environ- 
ment Occupies largei’ volumes than 
nost weapon effects, 

• X Rays. These are intense pulses 
f thermal radiation in the X-ray 
egion of the radiation spectrum 
rhich are emitted during the early 
fmes of a nuclear detonation. Since 
fiese X rays are rapidly absorbed in 
iV, their range in the atmosphere is 
fnall. The X-ray environment is of 


greatest concern in space, where it 
may well be the dominant kill mecha- 
nism for satellites or reentry vehicles, 

• Transient Radiation Effects on 
Electronic Systems (TREES). Nu- 
clear particles and radiation from a 
nuclear detonation can damage or 
cause malfunctions in electronic com- 
ponents through ionization. Ionization 
may overload a critical element or 
create spurious pulses and, thereby, 
possibly cause system failure, 

• Air Blast. The rapid and local 
heating of the air by the nuclear deto- 
nation produces a shock wave which 
rapidly decreases in intensity with 
distance. Since it is atmosphere de- 
pendent, it may be important in vul- 
nerability considerations of aircraft, 
missiles in the boost phase, and un- 
hardened communications system. As 
mentioned before, the close-in air 
blast is important in producing 
ground shock. 

• Thermal, Conventional thermal 
radiation, unlike X rays, is a long- 
term phenomenon in the history of a 
nuclear detonation. It is produced by 
the glowing fireball, and its effect is 
mainly observed on those systems 
components which are susceptible to 
heating over periods as long as a few 
seconds, 

• Crew Radiation Dose. This is the 
radiation dose which the crew receives 
from the gamma ray and neutron 
output of a nuclear detonation. It 
must be specified in terms of total 
dose and dose rate, since both have 
been shown to be important. For vul- 
nerability analyses, the dose which in- 
capacitates a crew, rendering it 
unable to carry out the mission, is of 
greater importance than the median 
lethal dose, where there is at least a 
bO-pGreent chance that the crew would 
be able to complete the mission, 

• Blackout. This may be described 
as the disruption or disturbance of 
normal radar communication system 
operation as the lesult of interaction 
of bomb output with the upper atmos- 
phere. The effect tends to be fre- 
quency dependent and may last for 
several days on such things as long- 
range communications systems, and 
only a few tenths of a second on some 
I’adars. 

• ARGUS. A nuclear detonation 
which occurs above the earth^s atmos- 
phere injects charged particles, prin- 
cipally electrons, into the eai'th’s mag- 
netic field lines. These are trapped in 


the field, forming an artificitil bfcl’ 
aViove the Earth. The electvons 
gi'adually removed in collisions 
the atmosphere, and the belt dec ay 4 
in intensity. The seriousness of XU 
ARGUS effect on satellites and man- 
ned space vehicles is a functlou of th 
yield of the weapon detonate<l aiul 
location of the detonation, Satellitt 
solar cells tend to be parUcnlatb 
vulnerable to electron bombardment. 

Threat level Envlronmont 

For each of these effects, a oi 
threat level environments may be de- 
veloped which correspond to the 
enemy threat postulated. Tho threat 
level environments developed must be 
examined for applicability to the 
weapon system mission profile. For 
instance, manned aircraft weapon 
systems are principally vulnomblo to 
air blast, thermal radiation, crew ra- 
diation, and TREES, but longqange 
effects on communications cansed by 
EMP and blackout may also be impor- 
tant. A complete and thorough annb 
ysis of the mission profiile and threat 
will reveal which of these effects ate 
important to the system, whoro iu the 
mission profile thoy will bo oilcoun* 
tcred, and their relative degree ol f im- 
portance to the successful conqiletion 
of the mission, 

Having determined the complete 
threat environment in which a system 
survives, the system developer must 
find a way to test to that threat level, 
in order to establish a degree of confl' 
dence in the weapon system’s auaviva- 
bility. A full-scale nuclear test would 
provide the opportunity to tost m a 
realistic environment However, nu- 
clear tests tend to be very cosily, com- 
plicated, and fraught with many ex- 
perimental difficulties, The isolation 
of one effect from all others is very 
difficult, and the expense of a single 
test makes repeating a measuroment 
as often as an experimenter would 
I.'ke rather infeasible. Even if full- 
scale testing was possible, however, it 
would supplement, in many cases, the 
simulating techniques currently in 
use, and would not supplant them. 
Fortunately, a great deal of prog res 
has been made in developing the 
weapon effects sinnulaUon techniques 
needed for vulnerability testing. Iti 
some cases, a realistic environment 
may be simulated^ in others, the pre- 
dicted response of the weapon syatern, 
or a component to that onviromnent 
may be reproduced, ^ 
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Search tor Simulation Techniques 

The need for the development of 
simulation techniques became ap- 
parent with the establishment of the 
unilateral moratorium on nuclear 
testing' in 1968, Earlier, efforts in the 
TREES area had led to the use of 
flash gamma-ray tubes and nuclear 

actors, trying to achieve the radia- 
tion doses and dose rates necessary 
for damage studies in electronic com- 
ponents, With the moratorium came 
the realization that the strategic and 
defensive posture of the nation would 
be vitally affected, if means were not 
found to simulate or reproduce other 
Important nuclear effects. The nuclear 
effects community is still hard at 
work on that problem. Mega volt gam- 
ma-ray units have since been devel- 
oped and these, with pulse reactors, 
give the experimenter an oppox'tunity 
to study the response on electronics in 
a realistic environment, 

In the X-ray field, in 1969, work 
was begun on the development of a 
hydrodynamic computer code to 
predict X-ray damage to reentry ve- 
hicle materials. This was combined 
with an experimental technique, using 
flyer plates accelerated by the dis- 
charge of condenser banks to study 
damage mechanisms, Out of this work 
was obtained a good approximation to 
the solution of the X-ray problem, In 
1952, the first significant effort was 
made to solve the theoretical problems 
associated with EMP, These studies 
ultimately led in 1966 to the develop- 
ment of experimental devices which, 
by 1967, were capable of producing 
threat level EMP environments in 
which the response of whole weapon 
systems could be realistically tested. 
In the ground shock area, the high 
explosive simulation technique 
(HEST) was developed in 1964, This 
technique permitted studies of the re- 
sponse of hardened missile site compo- 
nents to ground shock effect. It has 
since been expanded and is now ca- 
pable of testing entire segments of 
complexes. With the growing interest 
in very hard missile sites, new tech- 
niques are being developed to extend 
the range of overpressures covered by 
the HEST technique. 

The nuclear weapons effects research 
and technology program of the De- 
fense Department has been the source 
of most of the simulation technique 
developments. This program, adminis- 
tered by the Defense Atomic Support 
Ag'ency and carried out by the labora- 


tories of the Army, Navy and Air 
Force, falls in the category of explor- 
atory development. In the last few 
years, as weapon system developers 
have become increasingly awai’e of 
the vulnerability problem, more and 
more engineering development funds 
have been available to adapt the simu- 
lation techniques to weapon system 
testing. The trend will probably con- 
tinue. 

Mission of 

Air Force Weapons Laboratory 

Within the Air Force, the Air 
Force Weapons Laboratory (AFWL) 
is charged with the responsibility for 
ensuring that Air Force weapon sys- 
tems meet hardening criteria, This 
laboratory, located at Kirtland AFB 
N,M., manages the Air Force re- 
search and technology programs in 
nuclear weapons effects, including 
simulation development and participa- 
tion in underground nuclear tests, In 
1967, AFWL was charged with the 
task of supporting the systems divi- 
sions of the Air Force Systems Com- 
mand (APSC) in their survivability/ 
vulnerability programs. This has in- 
cluded developing analysis techniques 
which may be used as guides in 
system vulnei'ability studies, devel- 
oping simulators and testing tech- 
niques for measuring system vulnera- 
bility, and reviewing engineering 
changes being incorporated in the 
system to determine their impact on 
system vulnerability, 

The Air Force Special Weapons 
Center (AFSWC), also located at 
Kirtland APB, has a capability to 
test weapon systems for vulnera- 
bility levels, using the simulation 
techniques developed by the labora- 
tory, AFSWC provides an analysis 
capability as well. The two organiza- 
tions work closely together on survi- 
vability /vulnerability problems, An 
example of this relationship is the 
HEST series, in wliich AFSWC took 
the basic technique for simulating 
air- induced ground shock as developed 
by AFWL, and applied it to opera- 
tional missile sites to check their 
baldness to ground shock. 

A considerable portion of AFSWC 
and AFWL manpower resources are 
devoted to the survivability/vulnera- 
bility work. In AFWL, 45 percent of 
over 900 persons assigned are devoted 
entirely to some aspect of the 
problem. Most of this investment is 
concentrated on the major weapon 


systems managed by the systems divi- 
sions of AFSC, In addition, Air Force 
operating commands, such as the 
Strategic Air Command and the 
Aerospace Defense Command, as well 
as Army and 'M&yy systems offices, 
are requesting an increasing amount 
of assistance, especially in the analyt- 
ical and simulation testing areas, 

Fundamental to all of the surviva- 
bility /vulnerabilty capability at 
AiPWL is lits computatiofnal tech- 
niques and facilities. This capability 
is manifested in a unique combination 
of two Control Data Corp, Model 6600 
computers, coupled together through 
an extended core storage, enabling 
the laboratory to undertake theoreti- 
cal problems of a complexity unthink- 
able a few years ago. The essential 
elements of this computational capa- 
bility are the people of the laboratory 
who have learned to develop and 
adapt complex computer codes, and to 
solve otherwise intractable problems 
using these computers. 

Continuing Need for 
Industry Support 

Notwithstanding existing capa- 
bility, AFWL and AFSWC together 
cannot provide all the analytical and 
simulation testing work required by 
tho Air Force system program offices 
(SPOs). There are many weapon sys- 
tems in the Air Force which must 
survive in hostile nuclear environ- 
ments. The degree of severity of these 
operational environments varies from 
one system to another. Each of these 
systems must be examined in the envi- 
ronment in which it will have to 
operate, and means devised to correct 
deficiencies where indicated, 

Industry offers the only real reser- 
voir of talent to carry out the bulk of 
the work. This is particularly true in 
the electronic component problem, 
where susceptibility to various weap- 
on effects demands very careful fabri- 
cation techniques. An education pro- 
gram will have to be established to 
teach these techniques to the piece- 
part manufacturer, and quality con- 
trols and screening procedures estab- 
lished to upgrade the reliability of 
each component. This same careful 
treatment must be applied in other 
areas as well, Tho launch control fa- 
cility ir\ which a misplaced crowbar 
shorted out a screen, carefully de- 
signed to keep out EMP, is a case in 
point. 

There are some effects which have 


Defense Industry Bulletin 


27 



not been simulated, and possibly 
never will be, either because the 
power required is not available or the 
large-scale effects cannot be satisfac- 
torily reproduced. Response of sys- 
tems to combined effects, likewise, is 
difficult to reproduce without full- 
scale testing, The most cogent argu- 
ment for full-scale nuclear vulnera- 
bility testing, however, lies in the sig- 
nificant difference between nuclear 
and non-nuclear environments. Unless 
a great effort is made and much 
money spent, nuclear vulnerabilities 
in a system may never be discovered 
until it is too late. Corrosion, 
lightning, turbulence, and other non- 
nuclear environments are lived with 
on a daily basis, and the operational 
commands have experience in main- 
taining their systems in those environ- 
ments. While the Nuclear Test Ban 
Treaty makes it more difficult to dis- 
cover the nuclear vulnerability prob- 
lems, the simulation program can still 
provide indispensible effects data, 

A great deal remains to be done. To 
say that the job will ever be com- 
pleted is to misunderstand the nature 
of the problem. The continuing objec- 
tive of AFWL is to promote greater 
awareness and understanding among 
the critical organizations — labora- 
tories, system program offices, and in- 
dustry — of the problems of surviva- 
bility/vulnerability, and the proper 
methods for solving them. In 
achieving this objective, we will be 
well on our way to more survivable 
weapon systems and a stronger de- 
fense postui’e. 


SAMSO 

(Co'iiiinued from page 5) 

vered to a pre-detennined landing 
area like an aircraft; a manned space 
station to operate at near-syn- 
chronous orbit and perform a combi- 
nation of missions; and a number of 
alternative methods and equipments 
tor i^escue of astronauts from space 
emergencies, such as explosions, met- 
jroicl penetrations, and fire. 

Fundamental to advanced planning 
iS the work of the SAMSO Tech- 
nology Directorate, responsible for 
using the wide variety of resources 
available, both within and outside the 
Government, to identify and attack 
limiting technologies which prevent 
achievement of desired operational ca- 
pabilities, In a broad and active pro- 


gram of exchange of information with 
Air Force laboratories and industry, 
the directoi’ate also explores areas of 
new technology which might result in 
new and different capabilities. 

It conducts extensive study and de- 
velopment work in survivability of 
missiles and space systems, and is re- 
sponsible for certain advanced devel- 
opment programs designed to provide 
the technological building blocks for 
tomorrow’s missile and space systems. 
Among typical present projects, for 
instance, is work on improvement of 
guidance accuracy, hardening of sub- 
systems against nuclear effects, and 
development of new types of power 
systems for space vehicles. 

The Directorate of Technology is 
also the agent for the DOD Space Ex- 
periments Support Program (SESP), 
performing integration, engineering 
and launch services for space experi- 
ments approved by DOD. This pro- 
gram provides a kind of “space 
pickup ti'uck’' seiwice to orbit experi- 
ments originated outside of the De- 
fense Establishment, but of interest 
to DOD. Experiments may originate 
with any organization whose work 
meets the requirements for DOD ap- 
proval — the Office of Aerospace Re- 
search, National Aeronautics and 
Space Administration, Atomic Energy 
Commission, universities, aerospace 
industries. To date, there have been 7 
SESP launches of 12 satellites incor- 
porating 65 experiments. Additional 
experiments are planned for launch in 
the future. 

The work of the directorate brings 
into clear focus one of the most vital 
areas of close interface and coopera- 
tion between SAMSO and industry- — 
independent research and develop- 
ment, The directorate keeps in close, 
active touch with the independent re- 
search and development programs of 
industry, systematically identifying 
and assessing work which has poten- 
tial for future missile and space de- 
velopments, Participating in ' this 
DOD program are 114 contractors. 
More than 80 of them are presently 
doing work of particular interest to 
SAMSO. 

Our program for evaluation of un- 
solicated proposals is another evi- 
dence of keen and continuing intei^est 
in the creative thinking of industry* 
Every unsolicated proposal submitted 
to SAMSO is carefully weighed, and a 
significant number of these — 17 in FY 
1968-^are accepted and funded each 
year. 


We are always keenly aware of tb 
fact that ours is a mission whicli biii 
ties with unknowns. In addition to kj 
tcrnal Air Force resources,, wo dept-rj 
upon the research and developri.eL 
skills and resources of industiy t 
supply much of the creative iniagina 
tion essential to future strengtlieniT:. 
of missile defense and expansion o 
space capabilities. 

The progress of the last 15 year 
conclusively proves the validity o 
this approach. The Air Force/in 
dustry partnership has been prodiic 
tive beyond the most optimistic liope 
of the early 1960s. That working rela 
tionship has become SARISQ's rao 5 
valuable single resource for tiiis na 
tion’s future in space. 


Portable Psy-War Audio* 
Visual Gear Army Goal 

A three-man aiulio-vistial systen 
for disseminating psychological nies 
sages to remote areas is under studj 
by the Army. Planned for audience i 
of from a few to groups of 400j tin 
man-portable system, as seen by tin 
Army Combat Developments Com 
mand (CDC), Fort Belvoir Va., wouk 
utilize the latest advancements in ml 
crominiaturization to permit field em- 
ployment by small teams. 

CDC sees the system consisting ol 
compatible units, elements, modiilef 
and subassemblies using principles ol 
unit construction or solid-state tech- 
niques. In addition, the system would 
required high-energy, long-life powoi 
sources, allowing increased transmis- 
sion range and fidelity, while re- 
taining compact size and weight* Now 
techniques in closed circuit TV, long- 
range image projection, and daylight 
bright images are being considered by 
CDC. 

The system is planned for u.sc by 
psychological operations units, civil 
affairs units, special forces teams and 
advisory groups in all areas of tlio 
world. To meet this requirement, the 
system must also have airdrop capa* 
bility. 

Special training for the operators 
should be limited to a short orienta- 
tion, with little technical skill re- 
quired, and the system ideally would 
be compatible with contemporary M 
Army audio-visual aids. 
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Defense Fuel Supply Center 


Fuel Supplier for Worldwide 
U.S. Military Activities 


Rear Admiral F. W. Martin Jr., SC, USN 


T he Defense Department's respon- 
sibility for procurement of fuel, 
lubricants and petroleum services to 
all U.S. military activities throughout 
the world, as well as for non-military 
government activities in the United 
States and its possessions, is assigned 
to the Defense Fuel Supply Center 
(DFSC), The center, located at Cam- 
eron Station, Alexandria, Va,, is a 
field activity of the Defense Supply 
Agency (DSA). 

Unlike other DSA supply centers, 
DFSC does not manage inventories 
nor budget for funds to pay for the 
goods and services it procures, First 
and foremost, DFSC is a procurement 
activity, with annual contract a^vards 
currently running near the $1,S bil- 
lion level. Secondly, DFSC is a cooi’di- 
nator of distribution for petroleum 
fuels which must be moved by ocean 
tanker — almost 180 million barrels in 
FY 1969, 

, Perhaps the best indicator of the 
magnitude of the task is the following 
fact; The entire economy of the 
United States, by far the world's 
largest consumer of petroleum prod- 
ucts, could be sustained for a full 
month by the gallonage included in 
the annual DFSC petroleum buy. 

Development of Military 
Petroleum Management 

It would seem, then, that the mili- 
tary importance of petroleum needs 
no emphasis. Yet this was not always 
so — and not too long at that. It was 
not until 1942, after Pearl Harbor, 
that the need for a degi'ee of central- 
ized control of military petroleum 
supply was recognized. Recognition of 
that need led to the creation of the 
Amy-Navy Petroleum Board (ANPB) 
as an agency of the Munitions Board 


to “Coordinate the supply and distri- 
bution of petroleum products to the 
U.S, Military and our allies,” 

ANPB, although not itself a pro- 
curement activity, did initiate the cen- 
tral coordination of ocean tanker dis- 
tribution, It also pointed the way to- 
wards the eventual establishment of 
centralized petroleum procurement, 
which found its genesis in the Na- 
tional Defense Act of 1947, and the 
resultant creation in 1948 of the 
Armed Services Petroleum Procure- 
ment Agency (ASPPA) as a DOT) ac- 
tivity. Thus, for the first time, 
common Army, Navy, Air Force and 
Marine Corps requirements were sat- 
isfied by consolidated procurement ac- 
tions, ASPPA also assumed the 
ANPB mission of coordinating the 
worldwide ocean tanker distribution 
mission, and became the organizational 
grandparent of today's DFSC. 

The next important evolutionary 
development of petroleum manage- 
ment occurred in 1966, when the need 
for greater centralization of logistic 
support led to the ingle manager” 
concept. In effect, that concept handed 
to one Military Service full responsi- 
bility for the supply of an homoge- 
neous group of common supply items 
for all the Services. ASPPA was reor- 
ganized and given an expanded mis- 
sion, including functions in the areas 
of cataloging, standardization, pro- 
curement inspection, training and 
procurement of commercial storage, 
testing and refueling services. Re- 
named the Military Petroleum Supply 
Agency (MPSA), it became an ac- 
tivity under control of the Navy. At 
that time a decision was made to 
deviate from the basic single manager 
concept and retain petroleum inven- 
tory ownership and funding responsi- 


bility in the individual Military Serv- 
ices, a policy which continues today. 

In 1962, concurrent with its 
transfer to the newly established De- 
fense Supply Agency, MPSA was re- 
named the Defense Petroleum Supply 
Center (DPSC) and, for a short time, 
had an inventory management role, 
The new responsibility was limitefl to 
lubricants and miscellaneous pack- 
aged petroleum items, plus certain 
chemicals and gas cylinders. Procure- 
ment of coal was added to DPSC's 
responsibilities in 1963, leading to the 
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ubafcitution of for “Petro- 

leum*^ in the centev*3 name — thxis, it 
became the Defense Fuel Supply 
Center, It was not long (early 1966) 
before it became apparent that the 
limited management functions could 
be handled more efilciently by a “con- 
ventional” supply center, rather than 
at DPSC with its primary orientation 
towards procm^ement and the distri- 
bution of bulk petroleum, The supply 
management function was iranaf erred 
to the Defense General Supply 
Center, located at Richmond, Va., 
taking with it cataloging and stand- 
ardization responsibilities. 

Organization 

Organizationally, DPSC is com- 
posed of five staff elements and three 
operational directorates, all of which 
report directly to the commander. The 
staff elements — counsel, planning and 
management, contract review, tech- 


nical services, and small business — 
perform advisory and specialized 
functions for the commander, and 
support the operations directorates 
which do the real work — buying and 
moving the product. The center is au- 
thorized 10 military and 194 civilian 
personnel, and operates on an annual 
budget of about $2.26 million. 

The worldwide military petroleum 
logistic organization is a complex of 
many elements. Figure 1 illustrates 
where DPSC fits into the overall DOD 
organization, and identifies other 
major elements involved in the petro- 
leum logistic mission. 

Procurement Mission 

Fundamentally, DFSC*3 relations 
with other activities are built around 
the two principal missions already 
discussed — procurement and distribu- 
tion, Looking first at procurement, re- 
quirements for petroleum fuels and 


coal are developed at the consuming 
level in each Service, and move up- 
wards through consolidating levels to 
the inventory control points (ICPs), 
The ICPs, the Military Service petro- 
ieiim inventory managers, collocated 
with DPSC at Cameron Station, 
submit their consolidated require- 
ments to DPSC in accordance with 
published procurement program 
schedules, These schedules establish 
when procurement will occur for each 
product in each geographical area, as 
well as the delivery period which will 
be covered by the awards under each 
program. Selected civil activities 
submit their unconsolidated require- 
ment direct to DFSC, also in accord- 
ance with the schedules. 

Packaged petroleum procurement 
requirements, mostly lubricants and 
greases, come from the Defense Gen- 
eral Supply Center (DGSC) for 
maintenance of depot inventories 
managed by that center, Other re- 
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quirements for lubricants, which can 
be supplied to customers direct from 
commercial sources, bypass DGSC 
and come directly to DFSC from the 
consuming activities. Requirements 
for storage, refueling, and other serv- 
ices generally come from military 
TCPs. 

The great majority of these re- 
quirements, consisting of bulk liquid 
petroleum products and packaged 
items for direct delivery to customers, 
are procured on an indefinite quantity 
basis. The customer (whether civil ac- 
tivity, individual military base, over- 
seas command, or, in the case of the 
larger bulk requirements, the ICP) is, 
in fact, the buyer — the man who ac- 
tually gives the contractor a funded 
delivei'y order for a specific quantity 
of an item or service under the terms 
of the appropriate DPSC contract. On 
the other hand, packaged lubricants 
for DGSC depot stock, and for most 
Services, are procured in fixed quan- 
tity, funded contracts for delivery in 
accordance with schedules included in 
the contracts — much as most nnn-ne- 
troleum supplies are procured by 
other DSA supply centers. 

DFSC has the responsibility for 
worldwide procurement of fuel, in- 
cluding deliveries into some rather 
remote installations and sometimes 
under unusual circumstances, Each 
year contracts are awarded in over 90 
countries or territories all over the 
world, close to 90 percent of all dollar 
awards are made on a competitive 
basis, over 46 percent of all awards 
result from use of the formal adver- 
tising pi’ocess, and more than 23 per- 
cent of all procurement in the United 
States is given to small business. 

Worldwide Distribution 

While coal and lubricants are im- 
portant elements in the DFSC niis- 
sEon, bulk liquid petroleum fuels con- 
stitute well over 90 percent of the 
total dollar value of the cenler^s 
awards, Bulk fuels are vital commodi- 
ties to the Armed Forces, and the 
worldwide distribution procedures re- 
quire close coordination to ensure ade- 
quate supplies at all times, DFSC is 
assigned the responsibility for this 
coordination with the refineries. Mili- 
tary Sea Transportation Service 
(MSTS), and the military customers, 

Bulk supplies in the United States 
which move overland by pipeline, rail, 
or highway are ordered direct from 
the refineries according to DFSC con- 


tracts, as needed. The same procedure 
is followed in overseas areas where 
DFSC contracts have been placed 
with local oil companies. However, 
bulk fuel requirements, which must be 
moved by ocean tanker, require a 
system of scheduling which will pre- 
clude any possibility of supply break- 
down even with the long lead times 
involved. 

The overseas unified commands, 
through the staff joint petroleum of- 
fices, consolidate the requirements of 
all Army, Navy, Air Force and 
Marine Corps forces in their com- 
mand area, and submit them to DFSC 
monthly on a document called the 
”slate.^^ The Military Service ICPs 
make up slates for tanker-supplied 
product in the United States, as well 
as supplying the funds to pay for the 
fuel. The Military Sea Transportation 
Service provides the tankers in the 
right size for each job at the time and 
place required. The tankers come 
from the MSTS fleet or, if necessary, 
are chartered. 

The montlily slate, which DFSC re- 
ceives from each of the five overseas 
unified commands and the three 
ICPs, lists requirements for each 
product over a five-month period, and 
shows how much is needed at specific 
locations at specific times. The con- 
tracts to provide these products ha^'e 
been previously awarded by DFSC. It 
is necessary to coordinate the activi- 
ties of the refinery, tlie shipping ter- 
minal, the MSTS ships, and the re- 
ceiving terminal. Approximately 80 to 
85 ships load in an average month 
with more than 16 million barrels of 
fuel, and the loading ports are in such 
diverse locations as Texas, Pennsyl- 
vania, California, Venezuela, France, 
Japan, Saudi Arabia, England and 
Italy, The destinations arc also world- 
wide. 

The scheduling is often complicated 
by having to load two or more prod- 
ucts from different terminals and 
from having multiple discharge ports, 
Advanced planning is necessary as tho 
destination can be as much as 14,000 
miles and 37 days away, Extreme 
care minst be taken to ensure that 
DFSC scheduling does not cause 
delays, as a single day demurrage on 
a tanker will cost from $4,000 to 
$ 12 , 000 . 

Specification Requirements 

Inherent in any supply system is a 
need for assurance that the supplies 


meet specifications — that they will do 
the job they are intended to do. There 
are few areas where quality assur- 
ance is more important than it is in 
the procurement and delivery of pe- 
troleum, Faulty products, fuel or lu- 
bricants, can cause engine failure and 
possible loss of a multi-million dollar 
airplane and its human cargo; they 
can cause mechanical failure or exces- 
sive maintenance in ships' engines 
and boiler rooms; they can stop ar- 
mored units in the field. Products 
must be inspected on delivery, and re- 
peatedly throughout the distribution 
system, to ensure that they are and 
remain in compliance with specifica- 
tion requirements. Quality assurance 
I'epresentatives around the world do 
the job in accordance with DP SC-de- 
veloped procedures. DPSC technical 
personnel also assist Military Service 
technicians in the field on day-to-day 
quality maintenance problems, Addi- 
tionally, they play an important role 
in maintaining a broad base of supply 
by reviewing spceifications to ensure 
that they are not so restrictive as to 
limit the number of refiners who will 
offer the items for sale. 

Other functions performed by 
DFSC include the administration of 
the military's allocation for the 
import of petroleum under the Man- 
datory Oil Import Control Program, 
administration of the Defense Depart- 
ment's program to reduce the adverse 
international balance of payments in- 
sofar as it pertains to petroleum, and 
tho coordination of petroleum in- 
dustry training for civilian and mili- 
tary personnel of the Government. 
This latter function involves DPSC in 
a continuing cooperative effort with 
the American Petroleum Institute and 
member companies which sponsor 
semi-annual indoctrination courses for 
selected personnel, who will be con- 
cerned with petroleum in their daily 
woik, and in fostering mntiial under- 
standing between government and in- 
dustry personnel , 

That is the story of the Defense 
Fuel Supply Center. It is a small or- 
ganization with a very big job. The 
people who man DFSC know full well 
that, in the final analysis, they are 
part of a worldwide team of players 
from the Military Services, civilian 
government agencies and private in- 
dustry. It is the cooperative, coordi- 
nated performance of the whole team 
that makes DPSC's success possible. 
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DEFENSE PROCUREMENT 
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Contracts of $1,000,000 and over 
awarded during the month of August 
1969 . 


DEFENSE SUPPLY AGENCY 

4— D.V.D. Co., Inc., Now York. N.Y. $1,260,- 
658. 3j2.dtl,IG0 men^s crewncck white cotton 
undershirta. Mullins Textile MIIIb Co., 
Mullins, S.O. Defense Personnel Support 
Center, Philadelphin, Pa. DSA 100-70-0- 
0211 

5 — Choctaw Manufacturing Co., Inc,, Silas, 
Ain. $1,205,800. 628,000 pairs of Navy 
enlifited men's white trousers. Defense 
Personnel Support Center, Philadelphia, 
Pa, DSA 100.70-C-0238. 

8 — Safety First Shoe Co„ Inc., Nashville, 
Tenn. $3, 866, 054, 466,760 paita of men's 
le&thci combat boots, Huntsville, Ala, De« 
fense Pcxsonncl Support Center, Philadel- 
phia, Pa. DSA 100-70-C-0266. 

— J, H. Rutter Rex Manufacturing Co,, New 
Orleans, La, $1,098,402, 492,040 pairs of 
Air Force men's cotton twill trousers 
Defense Personnel Support Center, Phila- 
delphia, Pa, DSA 100-70-0*0267, 

— Dana Corp., Taylor, Mich, $6,075,031, 
1,642,140 steel helmets. Trenton, Mich, 
Defense Personnel Support Center, Phila- 
delphia, Pn DSA 100-70-0-0262, 

11-— Standard Oil Co, of Calif,, San Francisco, 
Calif. $1,083,600, 200,000 barrels of marine 
diesel fuel oil for delivery to Barbers 
Point, Onhu, Hnwnli, Defense Fuel Sup- 
ply Center, Alexandria, Vn, DSA 600-70-D- 
0234, 

16 — International Harvester Co„ Melrose Park, 
111, $2,632,499, Tractors, Chicago, 111, De- 
fense Construction Supply Centei, Cohim- 
bua, Ohio. DSA 700-70-C-8064. 

— U & W Industries, Inc,, Selma, Ala. $1,- 
128,060, 1,128,400 men’s cotton sateen 

shirts. Defense Personnel Support Center, 
Philadelphia, Pn. DSA 100-70-0-0322, 

10 — C, M. London Co„ New York, N.Y. $1,117,- 
231. 1,190,000 linear yuids of water tg- 
pellont polyester and cotton poplin cloth. 
Army green. Chesnee, S.C„ and Trlon, 
Gn. Defense Personnel Support Center, 
Philadelphia, Pa. DSA 100-70-G-0365. 

21— Tancnbaiiin Textiles Co„ Inc., New York, 
N.Y. $1,204,842, 746,000 yards of wind- 
resistant oxford cotton cloth. Lewiston, 
Maine, and Clevcdale, S.O, Defense Per- 
sonnel Support Center, Philadelphia, Pa, 
DSA 100-70-0-0372. 

— J, P. Stevens and Co„ Inc., New York, 
N.Y. $1,197,630. 760,000 yards of wlnd- 
icalstant oxford coUon clolli, Whitmore 
and Wallace, S.G, Defense Personnel Sup- 
port Center, Philadelphia, Pa. DSA 100- 
70-C-0373. 

27 — West Point Pcppcrcll, Inc,, New York, 
N.Y. $1,437,886. 1,941,000 yards of cotton 
duck cloth. Anderson, S.C., Langdalo, 
Ala,, and Memphis, Tenn. Defense Per- 
sonnel Support Center, Philadelphia, Pa, 
DSA 100-70-C-0331, 

23 — La Crosse Garment Manufacturing Co,, 
La Crosse, Wis, $1,767,482. 138,132 moun- 
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tain sleeping bags. Defense Personnel Sup- 
port Center, Philadelphia, Pa. DSA 100- 
70-C-0396. 



DEPARTMENT OF THE ARMY 

1 — Drnvo Corp., Bellevue, Wash, $13,318,001. 
Construction of the mam dam and facili- 
ties for up-stream fish passage, and roads 
at the Wynoochee Dam, Wash, Army 
Engineer District, Seattle, Wash. DA- 
GW67-70-G-0006, 

— Oman Construction Co,, Inc., Nashville, 
Tenn,, and CodcH Construction Co., Inc., 
Winchester, Ky. $11,211,460. Construction 
of Stage 11, Laurel Dam, Laurel and 
Whitley Counties, Ky, Army Engineer 
District, Nashville, Tenn, DA-CW62-70-C- 
0008. 

— Phllco Ford Corp, Newpoit Beach, Calif 
$2,700,000 (contract modi flea tlon). Phase 
II of the Fair Measurement Program. New- 
port Beach and Palo Alto, Calif. Safe- 
guaicl System Command, Huntsville, Ala 
DA-HC60-69-C-0086. 

—Pacific Car and Foundry Co., North Ren- 
ton, Wash. $3,045,500, MllGAl amphibious 
cargo carriers and XM733 full tracked 
amphibious assault vehicles. Army Tank 
Automotive Command, Warren, Mich, DA- 
AE07-70-G-0070. 

4 — Donovan Construction Co., New Brighton, 
Minn. $2,247,200 (contract modification). 
Metal parts for 166mm high explosive 
piojectiles. Twin Cities Army Ammunition 
Plant, New Brighton, Minn. Army Am- 
munillon Procurement and Supply Agency, 
Joliet, 111 DA-AA09.60.C.0030. 

5— R. M, Wells, Quanah, Tex, $3,206,000. 
Construction of an addition to an existing 
hospital, Sheppard APB, Tex. Army Engi- 
neer District, Albuquerque, N.M. DA- 
CA47-70.C-0010. 

—White Motor Corp,, Lansing, Mich, $6,133,- 
483 (contract modification). M602 series 
ton trucks. Project Manager, General 
Purpose Vehicles, Warren, Mich, DA- 
AE06-60-C-0003. 

— Hughes Tool Co,, Culver City, Calif, $1>- 
698,000, Disassemble, inspect and repair 
47 crash-damaged OH-6 A helicopters. El 
Sogundo, Calif, Army Aviation Systems 
Command, St, Louis, Mo. DA-AJ01-08-A- 
0017. 

—Guy H, James Construction Co„ Oklahoma 
City, Okla. $1,761,031. Construction and as- 
aociated work at the DeGray Dam and 
Reservoir Pioject, Caddo River, Ark, Army 
Engineer District, Vicksburg, Miss, DA- 
CW3S-70-C-0030, 

6— Pace Corp., Memphis, Tenn, $1,624,260 
(contract modification). Ground Illumi- 
nation signals (white star cluster para- 
chute), Picatlnny Arsenal, Dover, N.J. 
DA-AA21-G9.C-0384, 

8— Logistics Management Institute, Washing- 
ton, D,0. $1,300,000 (contract modifica- 
tion). 24 professional man-year effort in 
fact-finding analytical studies in logistics 
management. Defense Supply Service, 
Washington, D.C, SD-271. 

1 1 — ^The Army Aviation Syatems Command, 
St, Louis, Mo„ awarded the following 
contracts for maintenance support, modi- 
fications and crash/battle damage repairs 
for Army aircraft in South Vietnam t 


Dynncicctron Corp., Fort Worth, Tex. 
$9,139,380. DA-23-204-AMC-04022 (T) . 
Lear Sicgler, Inc,, Oklahomn GUy, Okla. 
$7,682,673. DA-23-204.AMC-04023(T). 
Lockheed Aircraft Corp., Midwest City, 
Okla. $3,008,047. DA-23-204-AMC-0402i 
(T). 

13 — Sovereign Construction Co., Ltd,, Fort Lee, 
N J. $15,830,000. Construction of two cadet 
barrack buildings, U.S. Military Academy, 
West Point, N.Y. Army Engineer District, 
New York, N.Y. DA-CA61-70-C-0014. 

— Martin Marietta Corp., Otlnncla, Fla, $1,.- 
493,800 (contract modification). System 
component test slations for the Pershing 
missile. Army Missile Command, Redstone 
Atsennl, Ala. DA-AII01.69-C-16S1. 

16 — Robert E. McKee General Contractor, Inc.. 
El Paso, Tex. $16,802,000, Construction of 
a 12-stoiy general hospital. Army Engi- 
neer District, Albijqueiano, N.M, DA-GA47- 


70-C-00n, 

— PncD Corp., Memphis, Term, $8,827,000 
(contract niodificutlon). Ground Illumi- 
nation signals. Memphis and Camden, 
Aik, Picntiuny Arsenal, Dover, N.J, DA- 


AA21-69-C.0619. 

— AVCO Corp., Sliatfoi’d, Conn, $7,308,312 
(contiact modification) T63-L-13A gas 
tuibino engines. Stratford and (Dharlcston, 
S.C. Aimy Aviation Systems Command, St. 
Louis, Mo, DA-AJ01-G8-C-1874. 

— Motorola, Inc., Scottadale, Aria. $1,900,000. 
SM59G fuKca for 40mm shells. Harry Dia- 
mond Laliointoiles, Washington, D.C. DA- 


AG39-70-C-0156. 


— Lnsko Metal Products, Inc, West Chester, 
Pa $1,639,612 (contract modification). 
SUU-14A/A bomb dispeiiBors, Army Am- 
munition Pi’ocuioment and Supply Agency, 
Joliet. 111. DA-AAOO-60-C-01BC. 

— Speriy Rand Corp., Phoenix, AiU. $1,- 
207,302. AN/ASN-43 gyro-magnetic com- 
pass sets Phoenix and Duihnm, N.O. Log 
Angeles Procurement Agency, Pasadena, 
Cahf. DA.AG07-09-C-0430. 

— Chris Berg, Inc., Senttlo, Wash. $1,131,- 
968. Construction of NGO open mess build- 
ing and necessary ulililioa, Fort LewU, 
Wash, Army Engineer Distilct, SeatlJe, 
Wash. DA-GA07.70-G.0001. 

— Western Electric Co,, New York, N.Y, 
$7,877,014. Continuation of training aids 
engineering foi tbo Safeguard Daliistlc 
Missile Defense System. Safeguard System 
Command, Ilunlsvllle, Ala. DA-ITCGO-CO- 


C-0010, 

18 — Bnldwin-Llma-Hamilton Corp., Philmlel- 
phin, Pa, $1,093,098, Design, manufacture, 
delivery and Installation of a 98,000 boiae- 
power hvdrnulic tuibliio, plus spate pa Ha, 
Eddystone, Pa., and Lain el River Roaorveir 
Project, Ky Ai my Engineer District, 
Nashville, Tenn DA-CW62.70.G.0012. 

— Daltimoro Contractors, Inc., Bnltimoro, 
Md, $6,694,000. Construction of a two- 
story laboratory, admin Isti at ion and medi- 
cal building, Fort Dctrlck, Md. Army 
Engineer Diatrlct, Baltimoie, Md. DA- 
CA31-70-G-0008. 

20 — Boll Acroapneo Corp., Fort Worth, Tex. 
$6,720,000. Crash-worthy fuel coll modi- 
fication kllB UH-1 helicoptoi’fl, Ilurhl, 
Tex, Army Aviation Systems Command, 
St. Louis, Mo DA-AJ01-69-A-0314. 

22— Varo, Inc,, Garland, Tex. $1,179*604. Two- 
year piociuement contract for 40rmn imaac 
intensifter assemblies. Army Electronics 
Command, Procurement Division, Fort 
Monmouth, N.J DA-AB07-69-C-03C8. 

— Weatherhead Co., Cleveland, Ohio. $3,- 
673,300. Metni parts for lOBmin projcctilea. 
Army Ammunition Procurement anil Sup- 
ply Agency, Joliet, III, DA-AAOO-70'C- 
0010. 


26 — Hughes Tool Co,, Culver City, CaBf. $1.- 
660,131, Tall rotor hubs and blade aBsem- 
blies for 011-6 helicopters. Aimy Aviation 
Systems Command, St Louis, Mo. DA- 
23.204-AMC-03697(T). 

26 — Chrysler Motors Corp,, Warren, Mich. 
$2,307,838, Cargo trucks and ambulances. 
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Army Tank Automotvo Command, War- 
ren, Mich. DA-AEOT-^O-C-OIOG. 

— Bell Aerospace Corp., Fovfc Worth, Tex. 
$2,005,091. Rotor hub naaerabllea for UH-1 
helicopters Huist, Tex. Army Aviation 
Syatema Command, St, Louis, Mo. DA- 
AJ01-69-A-0314. 

— Boeing Co., Morton, Pa. $1,465,651. 
Ground auppmt equipment for CH‘47 heli- 
copters. Army Aviation Systems Command, 
St. Louis, Mb. DA-AJ01-68-A-OOOB, 

— J. I. Case Co., Racine, Wis. $1,066,534 
(con ti act modification). Loaders. Racme, 
Terre Haute, Ind , and Burlington, Iowa. 
Army Mobility Equipment Command, St. 
Louis, Mo DA-AK01-69.G-A817. 

27 — LTV Aerospace Corp., Honolulu, Hawaii 
$11,136,000 (contract modification). Oper- 
ation, maintenance and development of 
Kwnjaleni Missile Range technical facili- 
ties for 12 montliH. Kwajaleln, Marshall 
Islands. Safeguard System Command, 
Huntsville, Ala. DA-HC60-69-C-0003. 

— Elcctro-Optical Systems, Inc., Pasadena, 
Calif. $1,890,630. AN/TVS-4 night vision 
sights. Pomona, Calif, Army Electronics 
Command, Fort Monmouth, N J, DA-AB07- 
68-C.01»0, 

29 — The Army Ammunition Piocuremont and 
Supply Agency, Joliet, 111,, issued the fol- 
lowing contracts . 

Batcfivillu Manufacturing Co., Batos- 
villc, Ark. $8,098,200. Metal parts for 
M901E2 bomb nose fuzes. DA-AA09-70- 
G-O016. 

Raytheon Co., Lexington, Mass, $6,976,- 
160 Metal paits for M005 bomb tall 
fuzes. DA-AA09-70-C-0017. 

Eurckn Williams Corp., Bloomington, 
III. $4,367,436. Metal parts for M904- 
E2 bomb nose fuzes. DA-AAOO-7Q-C- 
0016. 

Stowart-Wnrncr Corp., Indianapolis, 
Ind. Metal parts for M148 booster 
lulnptcrB less eleeves, DA-AA09-70-C- 

fioao. 

U.S. Components Corp., Bloomfield, 
Mich. $1,102,600 Metal parts for M148 
booster adapleis loss sleeves, DA-AA09- 
70-C-0031. 

— The Aimy Tank Automotive Command, 
Warren, Mich,, issued the following con- 
tiHCt modifications: 

White Motor Corp., Lansing, Mich. $2,- 
018,320. Engineering services for B-ton 
trucks. DA-AE07-G7-C-6043. 

Ford Motor Co., Dearborn, Mich. $1,- 
090,600 Engineering suppmt for B-ton 
trucks. DA-AE07-68-C-044B, 

AVCO Corp., Stintford, Conn. $1,464,- 
000. Design, develop, lest and fnbiicatc 
AGT-1600 tuibine engines, DA-AE07- 
70-C-0082. 

— Guy James Conslnicllen Co,, Oklahoma 
City, Okla. $6,till8,692. Construction of a 
clam, an-il associated work, two miles south 
of Farmer, ICy. Aimy Engineer District, 
Louiavllle, Ky DA-GW27-70-C-0013. 

• — llctisel Phelps Construction Co., Greeley, 
Colo., and Penner Construction Co„ Den- 
ver, Colo. $3,097,000. Aerospace Data 
PiQcessing Facility, Buckley Air Nation- 
al Guard Base, Colo Army Engineei 
District, Omaha, Neb, DA-OA45-70-C-0016. 

— Kayllicon Co,. Andover, Mass. $2,000,008 
(contract modification). Engineering sorv- 
leea for the Improved Ilnwk missile sys- 
tem. Andover and Bedford, Maas,, nnd 
White Sands Missile Range, N.M, Army 
Jlisaile Command, Redstone Arsenal, Ala, 
DA-AHOl-GO-C-0099. 

— ncLiilehcm Steel Corp., Bethlehem, Pa. 
$1,969,966. Gun tube forgings for 175mm 
guns. WfttervHot Aisenal, Wntervllot, N.Y. 
DA-AF07-69-C-0257. 

— Raytheon Co., Waltham, Mass $1,069,831. 
Mngneivon tubes for the Nike mlaslle 
sysUm. Army Missile Command, Red- 
stone Arsenal, Ala, DA-AH01-70-G-0247, 

— ^Boll Aerospace Corp., Fort Worth, Tex, 
$9,330,000. UII-IN helicopters. Hurst. Tex. 
Arrny Aviation Systems Command, St. 
Louis, Mo. DA-AJ01-70-C-0205, 

— Ilcnoywcll, Inc., Hopkins, Minn, $1,497,- 
609. Phase I component development of a 
tiuee phase progiam covering design and 
development of an Area Denial Artillery 
MunUiona, Pleatinny Arsenal, Dover, N.J. 
DA-AA2 1-70-0-0096. 

— Hughes Aircraft Co., Culver City, Calif. 
$9,185,848. Engineering services and sup- 
port of the TOW missile. Culver City and 
Tucson, Ariz. Army Missile Command, 
Redstone Arsenal, Huntsville, Ala, DA- 
AH01-70-C-02909, 
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1 — Gcnernl Electric Co., Ginctnuati, Ohio. 
$1,810,000. Overhaul kits for maintenance 
of J79-QE-8 engines. Naval Aviation Sup- 
ply Ofiice, Philadelphia, Pa. F34601-G9-A- 
1029-GB56, 

— North American Rockwell Corp., Anaheim, 
Cnhf. $1,2LG,000, Operation and main- 
tenance of Mark II Ships Inertial Navi- 
gation System in-house equipment, FY 
1970. Nnvnl Ship Systems Commnnd, 
Washington. D.O. N00024-70-C-6010. 

4 — Hughes Aircraft Co., Culver City, Calif. 
$13,400,000 (contract modification), FY 
1070 funding for the Phoenix missile 
system. Culver City, Ganoga Park nnd El 
Sogundo, Calif. Naval Air Systems Com- 
mand, Washington, D.C. N00019-G7-C- 
0240 

— Bendix Corp., Baltimore, Md. $6,846,408 
(contract modification). Increase in limi- 
tation of authorization for AN/APX-7a 
transmitters and associated equipment for 
the Army. Naval Air Systems Command, 
Washington, D.C. NOw 6G-0037. 

— Sparton Corp,, Jackson, Mich, $6,580,873. 
AN/SSQ-47B Bonobuoys. DeLeon Springs, 
Pin Naval Ah Systems Command, Wnsli- 
inglon, DC. K00010-70-C-0066. 

— Unifiltc Corp., Bellingham, Wash. $1,- 
089,489, Construction of twenty-three 81- 
fool river patrol boats (PBIl). Nnvnl Ship 
Systems Command, Washington, D.C, 
N 00024 - 70 -G- 02 n. 

5 — United Aircraft Corp., East Hartford, 
Conn. $3,636,640 (contract modification). 
Design and lievelopmcnt of tho J-B2-P-408 
ongino. Naval Air Systems Commnnd, 
Washington, D.C. N00019-C9-C-0209. 

— Whittaker Corp., Saugus, Calif. $1,901- 
232. Aircraft pnrnchule flares, Mk 24 Mod 
4. Naval Ships Parts Control Center, 
Mcchnnicsburg, Pa. N000104-69-C-0164 
P009. 

— Fiilghum and IHnrnnn, Inc., Pensacola, 
Fla. $2,400,000. Construction of a con- 
soHdaled plating facility, Naval Air Re- 
work Facility, Pensacola, Naval Facilities 
Engineering Commnnd, Washington, D.C, 
N624a7-C7-G-0730. 

6 — McDonnell Douglas Corp,, St. Louis, Mo, 
$11,100,000 (contract modification). Long 
lead time olEorfc for Air Force RP-4E nir- 
mafi. Naval Air Systems Command, Wash- 
ington, D.C. N00019-08-C-0496 

— Kamnn Aircraft Corp,, Bloomfield, Conn, 
$4,739,902. Conversion of UII-SA/B heli- 
copters to G configuration. Naval Air 
Systems Command, Washington, D.C, 
NO0019-7O-C-O0B1. 

— Aero Corp., Lake City, Fla. $2,766,224 
(contract modiflentlon). Progressive air- 
craft rework on P-2 series aircraft, Naval 
Air Systems, Command, Washington, D.C, 
NOOOlO-CD-C-OiaO. 

— General Dynamics Corp., Pomona, Calif, 
$1,655,206 (contract modification). Ro- 
Bonreh and development on the Standard 
ARM missile. Naval Air Syatems Com- 
mand, Washington, D,G, N00019-68-G- 
0400. 

7— Lockheed Missile nnd Space Co„ Sunny- 

vale, Calif. $2,012,658, Engineering serv- 
ices for Polaris reentry systems. NOflOSO- 
70-C-0060, $3,760,000. Repair of Polaris 

equipment, NOOOSO-70-C-0067, Naval Stra- 
tegic Systoma jproject Office, Washington, 
D.C, 

8 — General Dynamics Corp., PomonOj Calif, 
$2,662,130, Engineering services for the ad- 
vanced development model of a close-m 
weapon control system. Naval Ordnance 
Systems Command, Washington, D.O, 
N00017-eO-C-4235. 


, — James E, Cox Conatrnctlon Inc., Char- 
lotte, N.C, Construction of aircraft maln- 
tonance shops. Marine Corps Air Station, 
Cherry Point, N.C. Naval Facilities En- 
gineering (Command, Washington, D.O, 
N62470-68-C-0974. 

IL— Grammon Aerospace Corp., Bethpngo, N.Y, 
$107,600,006 (contract modification). In- 
cremental funding for F-14A Tveapona 
systems. Naval Air Systems Command, 
Washington, D.O. N 66019-6 9 -C-0422. 

— Spartan Corp., Jackson, Mich. $3,828,092 
(contract modification). AN/SSQ-41A 
aonobuoys. DeLeon Springs, Fla., and 
Jackson, Naval Air Systems Command, 
Washington, D.C. N000l9-fi9-G-O49&. 

— FMC Corp., Minneapolis, Minn. $3,111.- 
375, Component parts for 5 inch 64 cal- 
iber gun mounts. Naval Ordnance Sta- 
tion, Louisville, Ky. NOO 19 7-70-0-0066, 

— Sperry Rand Corp., Long Islniid, N.Y. 
$2,992,000. Engineering services for Ships 
Inertial Navigation Systems duiing 
Poseidon conversion of acven nuclear pow- 
ered fleet balhstic submarines (BSBN). 
Newport News, Va„ Groton, Conn., Val- 
lejo, Calif., Bremerton, Wash., nnd Ports- 
mouth, N.n. Naval Ship Systems Com- 
mnnd, Washington, D.O. N00024-69-C-BS72 
POOL 

— Botlilelicm Steel Corp., Terminal Island, 
Calif. $1,004,201. Regular overhaul of 
the USS Pasaiimpsic (AO-107). Super- 
visor of Shipbuilding, Conversion and Re- 
pair, Eleventh Naval District, Long Bench, 
Cnhf. N62791-70-B-0002, 

12— Raytheon Co., Sudbury, Mass. $20,000,066, 
Poseidon guidance system electronics as- 
sembly rcquIrcmoTits, Waltham, Mass. 
Naval Strategic. Systems Project Office, 
Washington, D.C. N0030-70.C-600B. 

—Interstate Electronics Carp., Anaheim, 
Calif $2,987,000. Poseidon missile test 
instrumentation. N660S0-fi9-G-Q123 PZOl. 
$1,876,000. PoBotdon teat and evaluation 
equipment. N00030-70-C-6084. Naval Stra- 
tegic Systems Project Office, Washington, 
D.C. 

—McDonnell Dougins Corp., St. Louis Mo. 
$4,800,000 (contract modification). Long 
lead time effoi t for F-4J aircraft. Naval 
Air Systems Command, Washington, D.O, 
N60019-68-G-0406, 

— PRD Electronics, Inc,, Jericho, N.Y, 
$2,090,100 (contract madificalion), VAST 
(Versatile Avionics Shop Tost) building 
blocks nnd data transfer units. Naval 
Air Syatema Command, Washington, D.O. 
N00019-G8-C-0449. 

— Tliiokol Chemical Corp., Elkton, Md. $2j- 
116,Q3S (contract mcdlfication). Pilot 
production of rocket motors for the ZAP 
missile, Naval Ordnance Laboratory, 
White Oak, Md. N60021-68-C-01C8 P018. 

13 — General Electric Co., Schenectady, N.Y. 
$28,872,009. Nuclear propulsion icficarah 
and development. Naval Ship Systems 
Commnnd, Washington, D.C. N00024.70-C- 
6027. 

—General Dynamics Corp., Quincy, Mass. 
$1,401,370. Design work for nuclear pro- 
pulsion plants. Naval Ship Systems Com- 
mand, Washington, D.C. N00024-70-G-5033. 

IG—IIoneywcll, Inc,, llopkins, Minn. $2,612,- 
201. Mniuifnctiuc of complete sots of low- 
speed fuel air explosive (FAB) compo- 
nents, less dispenser and bomb fusing, 
Naval Purchasing Office, Los Angeles, 
Calif. N00123-6Q-G-0281. 

— ^Toxns Instruments, Inc., Dallas, Tex. $1,- 
300,924, Spare parts for forward looking 
radar system (APQ-126) for A-7E aircraft. 
Aviation Supply Office, Philadelphia, Fa. 
N00388-G9-A-1801-0086. 

18— Rendix Corp., Teterboro, N.J, $4,000,090. 
Inertial components for Poseidon missllea, 
Naval Strategic Syatema Project Office, 
Washington, D.C. N00030-70-C-0003. 

19 — Aerojet-Goncral Corp,, Sacramento, Cnllf. 
$14,229,866. Increased level of efifort and 
porfortuance- on FY 1070 Mk BC mine pro- 
gram. Naval Ordnance Sysleras Cam- 
mand, Washington, D.C. NOOO 17- 68-0-1201. 

— Goncrnl Motors Corp,^, Goleta, Calif. $1,- 
090,000, Waihead and exploder design for 
Mk 48 Med. 1 lorpedoDS. Naval Ordnance 
Systems Command, Washington, D.O. 
N00017-69-C-1412. 

— William F. FlingenBrnith, Inc., Rockville, 
Md. $1,119,700, Construction of an elec- 
trical evaluation facility, Naval Air Teat 
Center, Patuxent River, Md, Naval Faclli- 
tiea Engineering Command, Washington, 
D.C. N02477-G8-C-0000. 

20 — PRD Elcctrenica, Inc,, Jericho, N.Y. $2,- 
814,966 (contract modification). Veraatllo 
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Avionics Shop Teat (VAST) build ing 
blocks and data transfer units, Nnvnl 
Air Systems CommanU, Washington, D.C, 
NOO 01 9-68.0-0449. 

— Sanders Aaaoclates, Inc., Nashua, N.H. 
$1,970,098 (contract modiUcntion) Sono- 
buoys. Naval Air Systems Command, 
Wnabington, D.C. N00019-G9-C-0397. 

21 — General Electric Co,, Schenectady, N.Y. 
$12,275,000. Design and furnishing of 
nuclear propulsion components. Naval 
Ship Systems Command, Washington, D.C, 
NOOQ24-DO-C-5164. 

— Wcatlngliouse Electric Corp., Washington, 
D C. $2,423,018. Gaa genorators for 
Poseidon launchers, Sunnyvale, Calif, 
Naval Strategic Systems Pioject OlHce, 
Washington, D.C. N00030-70.C-0083. 

— E. E. Black, Ltd., Honolulu, Hawaii. $1,- 

141.000. Design and construction of bnr- 
racka. Fleet Operations Control Center, 
Kunia, Hawaii, Naval Facilities Engi- 
neering Command, Washington, D.C, 
N62471-a9-C-OB08. 

22 — Westlnghouse Electric Corp., Pittsburgh, 

Pa. $40,206,265 icontract modification). 
Design and furnish nuclear propulsion 
componeiita. N00024-67-G-6068 Mod 14, 
$27,713,710, Nuclear piopulaion research 
and development. West Mifflin Borough, 

Pn. K00024.70.C.6028. $2,466,012. Four Air 
Search AeQuisilion Radars and service 
test models. Friendship International Air- 
port, Daltlmoio, Md, N00024-70-C-1036. 

— linhn and Clay Machine and Boiler 
Works, Houston, Tex, $2,337,702. Con- 

struction of a pressure chamber, Deep 
Ocean Engineering Piesaure Chambers, 
Nnvnl Ship Reseaich and Development 
Laboratory, Panama City, Fla. Naval Fa- 
cilities Engineering Command, Washing- 
ton, D.C. N62467-60-C-0071, 

26 — United Aircraft Corp., East Haitford, 
Conn. $1,800,000 (contract modification). 
Production of YTP30-P-412 engines, re- 
lated publications and ground support. 
Naval Air Systems Command, Wasblnglon, 
D.C. NOflO19.GO-G.O014. 

26 — Honeywell Inc,, St. Petersburg, Fla. 

$3,666,901. Poseidon inertial components. 
Naval Strategic Systems Project Ofilcc, 
Washington, DC, N00030-70-C-0064. 

— Westinghouse Electric Corp., Washington, 
D.C. $2,361,110. Poseidon launcher train- 
ers. Sunnyvale, Calif. Naval Strategic 
Systems Project Ofilcc, Washington, D.C. 
NQOO3O-Q0-C-O192, 

27 — G. L, Cory, Inc., San Diego, Calif. $6,- 
372,014. Construction of an aircraft sur- 
face treatment shop. Naval Air Station, 
North Island, Calif. Naval Facilities Engi- 
neering Command, Washington, D.O. 
N62473-6a-C-0163. 

— Frequency Engineering Laboratories, 

Farmlngdale, N.J, $1,180,000, ClaBsifted 
elcolronics equipment, Nnval Ship Sys- 
tems Command, Washington, D.O. N00D24- 
G9-C-1432, 

28 — Singer-General Precision, Ine., Little 
Falls, N.J, $1,242,020, Components for 
AN/ASN-41 navigational sets Naval 
Aviation Supply Offlee, Philadelphia, Pa. 
NaO383-70-C-0414. 

— Curtiss Wright Corp., Wood-Ridge, N.J. 
$1,130,251. Spare parts for R1820 engines 
used on C-IA, EC-1 A, B-IA, E-IB anil 

S-2A series aircraft. Nnvnl Aviation 
Supply Offlee, Philadelphia, Fa. F41608- 
69-A-0067. 

20 — Lockheed Missile and Space Co„ Sunny- 
vale, Callfi $18,000,000. Poseidon missile 
pioduction Naval Strategic Systems Pi'oj- 
ect Offlee, Washington, D.C. N00030-70- 
C-0092. 

— General Electric Co., West Lynn, Mosa. 
$16,900,000 (contract modification). Engi- 
neering development of TP-34 turbofan 
engines for the S'3A nirernft. Naval 
Air Systems Command, Washington, D.C. 
N00019-fl8-C-0443. 

— S and S Contractors, Inc., Redmond, Wnsh, 
$1,691,066, Construction of 100 units of 
family housing, Naval Air Station, Whld- 
bey Island, Wash. Naval Facilities Engi- 
neering Command, Washington, D.O. 
NG2476-70-G-fl029. 

— Sperry Rand Corp., St, Paul, Minn $1,- 

360.000, Production of digital computer 
Mk 152 Mods 0, 1 and 2, and associated 
ancillary equipment for modernisation of 
Tartar and Tnlos fire control systems (Mk 
74 and 77), Naval Ordnance Systems Com- 
mand, Washington, D.O. N00017-60-C- 
2826. 



DEPARTMENT OF THE 
AIR FORCE 

1— Lockhccd-Gcorgla Corp,, Mni iettn, Ga, 
$80,000,000. Production of C-5A aircinft 
(Run A). Aeronautical Systems Division, 
AFSC, Wnght-Pntteraon APB, Ohio. F33- 
(667)-lB033 ^ ^ , 

— United Aircraft Corp., East Hartford, 
Conn. $1,272,870. Production of eompo- 
netits applicable to J-57 nirernft ongmes. 
Sail Antonio Air Materiel Aien, AFLC, 
Kelly AFB, Tex, N383-69000A. 

4— Weatinghouse Electric Corp., Baltimore, 
Md, $1,183,803. Spare parts and data ap- 
plicable to F-4 aircraft radni sets. Ogden 
Air Materiel Aren, AFLC, Hill AFB, Utah. 
F34601.60-A-0034. 

— Aerodex, Inc,, Miami, Fla, $1,570,746 
Overhaul of T66 engines for C-130 air- 
craft. San Antonio Air Materiel Area, 
AFLC, Kelly AFB, Tex. F34601-69-D-3989. 

— Kollsman Instrument Corp,, Elmhmst, 
N.Y. $1,023,144. Proem cment of aerospace 
ground equipment for AAU-19A nhcrnft 
navigational aids. Aeronautical Systems 
Division, AFSC. Wright-Pntterson, APB, 
Ohio. AF 33 (667) -10624. 

Bcndlx Corp,, Baltimore, Md. $2,330,900. 
Engineering and logistics sei vices to pro- 
vide system functional analysis, technical 
support and computer programming for 
the AN/FPS-86 phased array ladar Sac- 
ramento Air Mnteiiel Area, AFLC, Mc- 
Clellan AFB. Calif. F04606-69-D-0240. 

—Sperry Rnnd Corp,, Salt Lake City, Utah. 
$1,109,000. Piocurement of long lend time 
items for all craft drones (QU-22B). Aero- 
nautical Systems Division, AFSC, Wrlghl- 
Patterson AFB, Ohio. F33G67-60-C-0172. 

—Hughes Aircraft Co., Fullerton, Calif 
$1,303,000, Development of radar equip- 
ment in support of the Airborne Wninlng 
and Control System. Electronic Syotems 
Division, AFSC, L. G, Hanacom Field, 
Mass. F19628-69-C-0064. 

6 — Singcr-Gonernl Precision, Inc,, San Mar- 
cos, Calif. $1,803,886. Electronic com- 
ponents for C-130 aircraft. Oklahoma City 
Air Materiel Area, AFLC, Tinker AFB 
Okln. F04C00-60-A-O184-SD1B, 

—General Electric Co„ Utica, N.Y. $1,- 

630,000. Electronic countermeasure (ECM) 
canisters for aircraft, spnic parts and 
aoiospnco ground equipment, and engineer- 
ing services and data. Acronatitical Sys- 
tems Division. AFSC, Wright-Pntterson, 
AFB, Ohio. F330B7-70-C-0101. 

— Jet Power, Inc., Miami, Fin. $1,677,990. 
Estimated requirements for the ovoilmul, 
repair and modifientlon of gas turbine 
engines for FY 1970, Oklahoma City Air 
Materiel Aren, AFLC, Tinker APB, Okla. 
F84001-70-D-0320. 

6— Boeing Co., Wichita, Kans. $1,646,000. 
Depot level modification to B-62 aircraft, 
Oklahoma City Air Materiel Aren, AFLC, 
Tinker AFB, Okla, F34601-68-C-4053 
P013, 

— Halllcrnftcrs Co„ Rolling Meadows, ID. 
$1,443,000. Aerospace ground equipment 
for aircraft electronics systems (AN/AAQ- 
4), Aeronautical Systems Division, AFSC, 
Wright-Fntterson APB, Ohio, F33GB7-C9- 
C-0470-0002. 

— Wyman-Gordon Co., North Grafton, Mass, 
$2,000,000. Rehabilitation of Bldg. 31, Air 
Force Plant No, 63, Worcester, Mass, 
Aeronautical Systems Division, AFSC, 
Wrlght-Patterson AFB, Ohio, F33a 67-09- 
C-0147 POOL 

^--McDonnell Douglas Corp., Long Beach. 
Calif. $1,400,000. Logistics support for the 
C-OA aircraft. San Antonio Air Materiel 
Area, AFLC, Kelly APB, Tex. F41608-Q8- 
C-0091 P018. 

— Lockheed Aircraft Corp., Sunnyvale, Cnlif. 
$9,000,000. Advance data system for Satel- 
lite Control Facility (SOF), Henilnuarters, 
Air Force Satellite Control Facility, Loa 
Angeles AFS, Calif, r04696.67-O-0176 

poai. 


— General Electric Co., Philadelphia, Pa. 
$2,100,000 Research and development on 
the Mk 12 roontiy vehicle. Space and ^ 

Missile Systems Oiganization, AFSC, I^a 
Angeles, Calif. AF 04(694)-&75. 

7 — Booing Co,, Seattle, Wash. $6,857,076, 
Phase II power/alterationa program for 
Mintileman Wing V. Cheyenne, Wyo. Space 
and Missile Systems Organization, AFSC, 
Los Angeles, Calif, F04701-69-C-0142, 

8— General Electric Co., West Lynn, Maas, 
$2,365,000 Production of J-86 turbojet 
engines foi F-BA aircraft Aeronaiitical 
Systems Division, AFSC, Wright-Palter* 
son APB, Ohio. F33667-69-C-000&-P016, 

— General Electric Co., Philadelphia, Pa. 
$3,400,000, Rcflcarch and development of 
the Mk 12 reentry system. Space and 

Missile Systems Organization, AFSC, l/os 
Angelos, Calif, AF04 (694)-731 

11— Itek Corp., Pnlo Alto, Calif. $2,G2B,909. 
Pioduction of intlar receiving equipment 
foi A-7D and F-4E nirernft Sunnyvale, 
Calif. Warnei Robins Air Materiel Area, 
AFLC, Robins AFB, Ga. F00603-70-C-3334. 

— Lockheed Aircraft Corp., Marietta, Ga, 
$4,691,211 Piooiiremont of technical data 
and spaie pails for C-BA aii craft. Detach- 
ment 31, San Antonio Ah Materiel Area, 
AFLC, Maiiottn, Ga. AF33 (667)-15053 
POOD 800 

— AVCO Corp., Stratford, Conn. $2,000,099. 
Woik on the Mk IIC reentry vehicle. 
Space and Missile Systoms Organization, 
Loa Angeles, Calif. Ar04-004-07J. 

12 — Hercules, Inc., Wilmington, Del. $6,155,- 
900. Production of third stage rochet 
moloia for Minuteman II missiles, plus 
related data Magna, Utah. Ogden Air 
Mnteiiel Area, AFLC, Hill AFB, Utah. 
F42COO-70-C-0022. 

—Air Products and Chemicals, Inc,, Allen- 
town, Pa, $1,812,900. Piacurcmcni of 
liquid oxygon and nitrogen in support of 
missile and space piogiam testing. Santa 
Siisann, Calif San Antonio Air Materiel 
Aron, AFLC, KoBey AFB, Tex. F4 1698 70- 
D-02a4. 

13~Curti8H-Wright Corp., Wooii-Ridge, NJ. 
$3,052,901. Production of spare parts for 
aircinft onvincs. San Antonio Air Materiel 
Area, AFLC, Kelly AFB, Tex. F41008 B9- 
A-0067 

— ^TRW, Inc., Redondo Beach, Calif, |l.- 
018,400. Research and development, fabri- 
cation, Inuuoh and orbital support for the 
VELA satellite program Space and Mis- 
sile Systems Organization, AFSC, Los 
Angeles, Cnlif. F0409B.67.C.0007, 

II — Aerojet Genera] Corp., Sacramento, Cnlif, 
$1,207,000. Pre-production cITort to sup- 
port FY 1970 lequiioments for Stage It 
Minuteman II motors. Space and Misglle 
Systems Organization, AFSC, Los Angeles, 
Cnlif. F04701-69-C-0138. 

16 — IltighcB Aircraft Co,, Fulleiton, Cnlif. $1,- 

010,000. Dovelopmcnt of a sensor report- 
ing post, including computer program and 
leinted sei vices. Electronic Systems Divi- 
sion, AFSC, L, G. Ilanscom Field, Mass. 
F10628-09-C-0120. 

—North American Rockwell Corp., TuUa, 
Okln, $2,431,000, Inspection and repnlr of 
Hound Dog air/ ground mlBsiles for B-52 
aircraft. Okiahoma City Air Materiel 
Aren, AFLC, Tinker AFB, Okla. F34COI- 
68-C-0082. 

— Boeing Co., SeatUo, Wash. $2,076,909. In- 
crement In support of the Safeguard 
system target test program. Space and 
MIbsIIg Systems Organization, AFSC, Loa 
Angeles. Cnlif F04701-68.C-fll09. 

18 — LTV Electrosystoms, Inc., Greenville, Tex. 
$6,263,364, Inspection and repair na neces- 
sary of RF-101 aircraft. Green vllte, 8.C. 
Ogden Air Materiel Area, AFLC, Hfll 
AFB, Utah. F42CO0-7O-C.2330. 

10— TRW, Inc., Redondo Beach, Calif. $25,- 
646,010 (change order to prevLoiiBly 
awarded continct). Design of satellites and 
dispensers for the Defense Satellite Com- 
munications System. Sp»ice and MlBsile 
Systems Organization, AFSC, Loa Angeles, 
Cnlif, F04701-69-C-0091. 

20 — Sylvanin Electronic Syslema, Inc., Wal- 
tham, Mass. $2,888,800. Services nnd sup- 
pi lea in support of the Minuteman ground 
electronics system. Space and Missile Sys- 
tems Organization, AFSC, Loa Angeles, 
Calif F04701-G0-C.0229. 

— The Boeing Co., Seattle, Wnsh. $1.1137,* 
500. Installation and check-out of UHE- 
antennas and radios, and refurbiahmpt 
of launch facilities nt Minuteman Wing 
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' VI, Grand Forks AFB, N D, Space and 
Missile Systems Organization, AFSC, Loa 
Angeles. Calif. F04701-G8-C-0160. 

21 — RCA, Moorestown, N.J. $1,600,000. Serv- 
ices and material for development, inatal- 
I alien and test of cQuipment to provide 
pulse compression capability for the AN/ 
FPS-92 radar set, Saciamento Air Ma- 
teriel Area, APLC, McClellan AFB, Calif. 
F04606‘69-C-0897. 

22 — Service Technology Corp., Dallas, Tex. 
$1,284,000. Increment for changes to con- 
version of range telemetry systems. Elec- 
tronic Systems Division, AFSO, L, G, 
Hanscom Fieid, Mass. FI 9 028-0-0105, 

26 — Lockhoed-GGorgIn Co., Marietta, Gn, $18,- 
337,904. Spare parts for G-6A aircraft. 
Detachment 31, San Antonio Air Materiel 
Area, AFLC, Marietta Ga. AF83(6G7)- 
16068. 

— Becinpr Co„ Wichita, Knn. $2,920,000. De- 
velopment of an electro-optical viewing 
system for the B-62 program. Oklahoma 
City Air Materiel Area, AFLC, Tinker 
AFB. Okla. F34601-69-C-2487. 

— Lockheed- Georgia Co., Marietta, Ga, $2,- 
770,360, Development, activation and 
operation of a ground data processing 
system. 2760th Air Base Wing, Wright- 
Pntteraon AFB, Ohio. F33G00-70-C.0201. 

— Kollsman Instrument Corp., Elmhurst, 
N.Y. $1,150,130. Production of preasuro- 
temperature tost sots. San Antonio Air 
MntorJol Aren, AFLC, Kelly AFB, Tex. 
P41608-09-D-9020. 

26 — ^Texas Instruments, Inc., Dallas, Tex. 
?2, 170, 000, Production of airborne radar, 
spare parts and related aerospace ground 
equipment. Aeronautical Systems Division, 
AFSO, Wriglit-Pattorson AFB, Ohio. 
F33C67-60-O-1209. 

a? — Honeywell, Inc. Hopkins, Minn, $10,000,- 
000, Production of BLU 64/D munitions 
and canisters. St. Louis Park, Minn, 
Armament Development Test Center, 
AFSO, Eglin AFB, Fla. F08G36-70-G-0001. 

— Texas Instruments, Inc., Dallas, Tex. $1,- 
260,000. Engineering citort to test and 
evaluate the KMU-36 IB guided bomb kit. 
AoronnuUcnl Systems Division, AFSO, 
Wrlght-Pnttorson AFB, Ohio. F33667-60- 
C-1200. 

£9— Curtlas-Wright Corp., Wood-Itidge, N.J. 
86.408.516, Production of spare parts for 
J-66 aircraft engines, San Antonio Air 
Materiel Aren, AFLC, Kelly AFB, Tex. 
F41G08-69-A-0067. 

— Acrodox, Inc., Miami, Fla. $1,447,907. 
Overhaul of R4aQ0-n9B/Q8A sor’es air- 
craft engines. San Antonio Air Materiel 
Area, Kelly APB, Tex. P41008-09-D-0246, 

— AVCO Corp., Stratford. Conn. $2,400,- 
000. Fabrication and testing of Mark 
lie Mimitoman re-entry vehicles. Space 
and Missiles Systems Organization, AFSC, 
Los Angelos, Calif, F047Ol-0i)-C-0242. 

— General Electric Co., Philadelphia, Pa. 
$1,374,000. Research and development of 
Mark 12 re-entry vehicle. Snnee and Missile 
Systems Organization, AFSO, Los Angelos, 
Calif. AP04f6fl4)-473. 

— General Electric Co., Philadelphia, Pa, 
$7,342,000. Production of Mark 12 re-entry 
system. Snnee and Missile Systems Organi- 
zation, AFSO, Los Angeles, Calif. F04701- 
fl8-C-0178.P022. 

— Aerojet-General Corp., Sacramento, Calif. 
$3,697,000. Production of stage II motors 
for Minutemnn III, Space and Missile Sys- 
tems Organization, AFSC> Loa Angeles, 
Cailf, P04701-00-C-0188. 


Transfer of CIFE 

The Office of the Central Index 
File, Europe (CIFE) has been trans- 
ferred from the U. S. Mission to the 
North Atlantic Treaty Organization, 
and ia now under the operational con- 
trol of the Office of Industrial Secu- 
rity, Defense Supply Agency, Cam- 
eron Station, Alexandria, Va- 

CIFE is stalled by two industrial 
security specialists and is located in 
Brussels, Belgium. 


DSA Report's on FY 1969 Activities 


The Defense Supply Agency (DSA) 
procured $5.2 billion of goods and 
services for the Armed Forces in FY 
1969, slightly less than the $5.4 billion 
total for FY 1968. The gross number 
of supply requisitions received for 
DSA-stocked items totaled 20.3 mil- 
lion in FY 1969, an increase over the 
19.7 million processed during the 
previous fiscal year. 

DSA, with headquarters at Cam- 
eron Station in Alexandria, Va., fui’- 
nishes supplies and services through a 
nationwide organization of supply 
and service centers and depots. It 
purchases and distributes to the Mili- 
tary Services food, clothing, electronic 
parts, fuel and petroleum products, 
medical, chemical, industrial, con- 
struction and general supplies. It also 
performs common services for the De- 
fense Department, such as cataloging, 
surplus property sales, and the fur- 
nishing of research documents. In ad- 
dition, the full range of DSA-man- 
aged material support is furnished to 
various Federal civil agencies, such as 
the Coast Guard and the National 
Aeronautics and Space Administra- 
tion (NASA). 

During FY 1969, DSA assumed re- 
sponsibility for providing selected 
packaged petroleum items to all Fed- 
eral civil agencies and is gradually 
assuming support of bulk fuel items 
for these agencies. In September 1969, 


DSA was given responsibility for sup- 
plying all Federal civil agencies with 
common electronic items, 

Along with its procurement respon- 
sibilities, the agency provides uniform 
administration of contracts for sup- 
plies and services to the Military De- 
partments, DSA, NASA, and other 
Federal agencies. At the end of FY 
1969, approximately 288,000 prime 
contracts, valued at $64 billion, were 
under administration by the Defense 
Contract Administration Services 
(DC AS), a major component of the 
agency. Over $16 billion was paid out 
by the 11 DC AS regions, which proc- 
essed 1.8 million contractor invoices, 

On a system-wide basis, overall 
handling of supplies in FY 1969 
dropped slightly in volume. The 

2.179.000 short tons shipped by DSA 
compared with 2,317,800 shipped a 
year earlier. In the same period, DSA 
received 2,070,000 tons, while 

2.081.000 short tons were received the 
previous year. 

The total number of items which 
DSA centrally manages rose from 
1.77 million in FY 1968 to 1,82 million 
in FY 1969. Customers for these 
items are the Army, Navy, Air Force, 
Marine Corps, and civilian agencies 
of the Government, DSA supply effec- 
tiveness, measured by the percentage 
of requisitions for stocked items filled 
from on-hand stocks, averaged over 
90 percent during FY 1969. 


Procurement Totals of 


Defense Supply Agency Centers 

PY 1968 FY 1969 

(Millions of doiiai's) 

Defense Constnietion Supply Center 

Columbus, Ohio 4S216 

Defense Electroniea Supply Center 

$ 555.4 

$ 608.2 

Dayton, Ohio 45401 
■Defense Fuel Supply Center 

235.6 

198,8 

Alexandria, Va. 22314 

Defense General Supply Center 

1,768.2 

1,660.0 

Hichmond, Va. 2S219 

Defense Industrial Supply Oontcr 

435.9 

611.6 

Philadelphia, Pa, lOllj. 

Defense Personnel Support Center 
: Philadelphia, I’a. 19101 

226.0 

284.S 

! Clothing 

698.7 

6774 ' 

■ Medical 

206.5 

208:7, 

Subsistence 

1485.6 

1,188,6 
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CDC Guides Army 
Computer Development 

As the use of automation increases in the Army, the role of the 
Directorate of Automatic Data Processing and Management In- 
formation Systems (ADP/MIS) also increases. The directorate, 
part of the Aimy Combat Developments Command (CDC), Fort 
Belvoir, Va., has recently been given the 'job of preparing require- 
ments for, and monitoring of, 15 major aut^atic data processing 
(ADP) programs. 

The directorate is also responsible for development of combat and 
combat support automation systems. It aids in the preparation of 
system automation design, and, with other CDC directorates, pro- 
vides guidance and review to ensure automation programs are com- 
patible with present doctrine. 

The idea for an ADP program niay come from any element in the 
Army. A feasibility study is then conducted and, if the nomination 
passes, a general functional system requirement is prepared for the 
Department of the Army. Approval by the Department of the Army 
leads to the development of a detailed functional system requirement. 

This detailed paper is an in-depth description of the function to 
be computerized. Pi'om this, the Computer Systems Command then 
develops the actual hard- and software — ^the computer system and 
the programming. 

Throughout, CDC provides recommendations and user guidance 
to ensure that the system meets objectives, and that it will accom- 
plish its functional requirements in the tactical environment. 

Major ADP programs involving CDC include: 

• CSS. A mobile computerized system for logistical and adminis- 
trative procedures. 

• TACPIRE. The application of ADP techniques to artillery in 
the field, including fire control, target intelligence and meteorology. 

• TOS. The automation of intelligence and other information 
to aid the field commander in making operational decisions. 

Directing ADP/MIS operations is Colonel Charles T. Caprino. 
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New Ceilomefer 
Developed for USAF 
Combat Weathermen 

Combat weatheimen will have 
a more accurate method of de- 
termining cloud heights with a 
new ceilometer developed by 
APSC's Electronic Systems 
Division, L. G. Hanacom Field, 
Mass. The ceilometer will be 
produced by the General Time 
Corp., Wheeling, 111., for use by 
the Air Weather Service. 

Compact and rugged, the ceilo- 
meter is easily transported and 
well suited to field use, with po- 
tential for paradropping into 
combat areas. Consisting basic- 
ally of two units, a projector and 
a detector, the total weight of 
the device is 55 pounds. The ceil- 
ometer can be set up and used by 
a two-man crew. 

In operation, the projector 
unit produces a modulated light 
beam which is directed upward. 
The light-sensitive detector, lo- 
cated 400 feet from the projec- 
tor, picks up light signals reflect- 
ed off the cloud base and relays 
them back to the projector unit. 
By reading the strongest beam, 
the operator can then translate 
the reading into cloud helglits 
using simple geometry. The ceil- 
ometer is effective for cloud 
heights from 60 to 3,000 feet. 
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The application of '^learning 
curves,” as depicted on this 
month’s cover, provides a manu- 
facturer with a valuable tool 
in the development of coat fac- 
tors associated with the produc- 
tion of today’s complex dofonse 
hardware, A discussion of the 
subject appears in this issue. 
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Defense Department Announces Relocation 
of Defense industry Bulletin 


Responsibility for publishing the 
Defense Industry Bulletin has been 
transferred from the Office of the As- 
sistant Secretary of Defense (Public 
Affairs) to the Director, Defense 
Supply Agency. The editorial office of 
the Bulletin is now located in 
Building 4, Room 4A 608, Cameron 
Station, Alexandria, Va. 


Requests for new subscriptions, 
changes of address, and any other 
correspondence concerning the 
Bulletin should be addressed to : 
Editor, Defense Industry Bulletin, 
Defense Supply Agency (DSAH-B), 
Cameron Station, Alexandria, Va, 
22S14, Telephone number is (202) 
974^7668/7659. 


THE DEPUTY SECRETARY OF DEFENSE 
WASHINGTON, D. C. 20301 


As in the past, the Defense Department requires the continued 
support of American industry and labor to meet the requirements 
of national security. lu 1965, the Defense Industry Bulletin was 
established to achieve increased public understanding of DOD poli- 
cies, programs, procedures and technical developments. The need 
for a flow of this information is particularly important as we im- 
plement significant changes to improve our procedures over the 
full spectrum of military procurement. 

In transferring responsibility for the Bulletin to the Defense Sup- 
ply Agency, its mission will not change. I am confident that the 
Bulletin will continue to communicate pertinent information from 
all components of the Defense Department through timely news 
reports and authoritative articles. 
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Weapons for Tomorrow, If . . . 


Hugh E. Sauncfefi 


O ne ‘^inventor” has an idea for an 
electric gnn. Another sends in 
description of an invisible airplane. 
Yet a third suggests a means of pow- 
ering a rifle with bottled gas, 

Far out? 

Possibly such proposals would be 
considered so in some circles, but not 
in the Future Weapons Systems Divi- 
sion of the U.S, Army Weapons Com- 
mand (WECOM), located at Rock 
Island, Ilk Far from considering 
these ideas and suggestions as 
^^nutty ” the members of WECOM^s 
Future Weapons Systems Division 
give serious consideration to each 
suggestion received. Although this is 
not their primary task, the members 
of the division, an element of the 
WECOM Reasearch and Engineering 
Directorate, continue to receive the 
“unsolicited proposals/* as they dub 
them. 

Not all of the ideas are too **far 
out” for serious consideration, Of the 
67 unsolicited suggestions received 
during FY 1969, 2 are being pur- 
sued for further study under govern- 
ment contract. 

The odds of getting an idea adopted 
as a formal project generally favor a 
industry- or university-baaed team of 
researchers rather than suggestions 
presented by an individual, This does 
not necessarily preclude acceptance of 
proposals from individuals; however, 
experience indicates that ideas which 
originate with a research team, will 
be better thought out, more compre- 
hensive, and better aligned to the 
Army*s requirements. 

Unsolicited proposals are not lim- 
ited to ideas for better rifles or invi- 
sible airplanes, During the past year, 
they have run the gamut from self- 
sharpening scissors to devices for em- 
ployment in perimeter defense. They 
included such relatively complicated 


hardware proposals as air defense 
systems and defenses against mortars. 

Nevertheless, unsolicited sugges- 
tions are an exception to the pattern 
which most industries follow. Most of 
them elect to participate in the U.S. 
Army Qualitative Requirements In- 
formation (QRI) Program, Under 
the provisions of Army Regulation 
70-85, all Army agencies whose mis- 
sion includes research, development, 
test and evaluation (RDT&E) are di- 
rected to participate in the QRI Pro- 
gram and designate a QRI Control 
Office and a QRI manager, Figure 1 
lists the Army activities (one of 
which is the U,S. Army Weapons Com- 
mand) which participate in QRI Pro- 
gram and includes the designation of 
control office and manager*s name. 

How Does a Company 
Participate in QRI? 

Normally, industry participation in 
QRI is a four-step process. First, a 
company indicates an expression of 
interest. Most often, this is a letter 
simply stating the firm is interested 
in participating in QRI. 

Second, the company executes a 
policy agreement for the release of 
QRI. This policy agreement estab- 
lishes a leg'al basis for the release of 
Army QRI and the qualification of a 
company to participate in QRI. 

Third, the firm must display that it 
has a research and engineering capa- 
bility. Normally, this research and en- 
gineering capability ia already in ex- 
istence. However, when the organiza- 
tion's area of interest exceeds its pre- 
sent capability, the industry must 
furnish acceptable evidence of a solid 
and feasible intent to adequately 
expand the capability. 

Last, the industrial organization 
must have a facility clearance and in- 


dividual security clearances up to 
including Secret. This is normally 
least restrictive of the four require^ 
ments. 

Once the industrial organization 
has mot the four qualifications, the 
next step in the procedure ia for tht 
firm to receive a copy of tlio com- 
mand's QRI Guide. Tho guide de- 
scribes mission responsibilities, char- 
actoristica of some present and future 
weapons, and contains long-rango re- 
search and engineering or develop* 
ment problems which require solu- 
tions* 
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What Is QRi? 

The definition of QRI is rather gen- 
eral. Basically, it is any information 
concerning current or future Army 
requirements for research and devel- 
opment. 

More specifically, it may be one of 
two types of information. QRI may be 
information concerning current and 
future Army requirements for applied 
research to obtain knowledge, mate- 
rials, techniques, or methods Alter- 
natively, it may be information con- 
cerning current and future Army re- 
quirements for the development of 
new items, components, or materials. 

The main purpose of QRI is to 
Inform industrial organizations about 
Army requirement for new materiel, 
in order that they might most effec- 
tively conduct their voluntary devel- 
opmental efforts, It has long been rec- 
ognized in the Defense Department 
that many new ideas for weapons and 
other materiel are generated by in- 
dustrial organizations on a voluntary 
basis. 

Members of the Army Weapons 
Command welcome this interest and 
encourage the generation of new ideas 
from all sources. At the same 
time, they realize that there are fre- 
quent instances whore costly and 
time-consuming voluntary efforts end 
in disappointment. 

Disappointment can result from one 
of two causes. First, the originator of 
the idea is not aware of all aspects of 
the problem. Disappointment may 
also occur because the idea was not 
sufficiently compatible with all the 
factors which the Army Weapons 
Command must consider* 

Review of the QRI Guide by the 
members of the industrial organiza- 
tion helps prevent this disappoint- 
ment, Such a review provides the 
basis for developing proposals that 
respond to specific problems of the 
Army. 

A proposal might be made for any 
one of a wide category of solutions, It 
might bo for a lightweight low-cost 
propulsion system, for a lightweight 
artillery weapon^ for the components 
of a hydrospring recoil mechanism, 
for a ballistic computer, for a silencer 
for a small caliber weapon system, or 
for a weapon system providing 10 to 1 
superiority. It might be for a cupola 
with a complementary armament, for 
obturating seals for rapid fire artil- 
lery, for a device for the stabilization 


of vehicle-mounted weapons, for posi- 
tion and velocity indicators, or even 
for standard wire springs. It might be 
a solution for any one of a couple of 
dozen research or engineering prob- 
lems. 

Evaluation Process 

Once a proposal is received in the 
headquarters of the Army Weapons 
Command, it is treated as a proprie- 
tary item. This treatment is in effect 
whether the response to the QRI is in 
the form of conversation, documenta- 
tion, or models. 

Proprietary treatment means that 
the material is not released outside 
the Army without prior permission of 
the organization submitting the mate- 
rial. Of course, it is conceivable that 
more than one industrial organization 
is interested in a given problem. 
Therefore, it follows that similar 
material can be received simulta- 
neously from more than one source, or 
that material, similar to that which 
has just been submitted, is already 
available. This does not alter the pro- 
tection that the members of WECOM 
will give to the material which has 
been submitted. It does mean that the 
receipt and evaluation of a proposal 
by WECOM does not imply a promise 
to pay, a recognition of novelty or 
originality, or any relationship which 
might otherwise require the Govern- 
ment to pay for the use of informa- 
tion to which it is otherwise lawfully 
entitled. However, the Army has no 
intention of using any proposal in 
which an individual or company has 
proprietary rights without proper 
compensation. 

There is no prescribed foi'mat for 
the submission of proposals. However, 
the proposal should bo made as com* 
prehensive as possible. When a pro- 
posal that is specific to a QRI problem 
is submitted, a completed DD Form 
1084, ^^Research and Development 
Planning Summary/^ should be en- 
closed as one page of the proposal, 

When a proposal is received at 
WECOM headquarters, ©valuation of 
the idea is initiated. The originator of 
the idea is informed of all decisions 
regarding possible acceptance, ideas 
concerning further development of the 
proposal^ or rejection. 

If the evaluation process indicates a 
promising solution, prompt action will 
bo taken by WECOM to attempt to 
place the proposal in a funded pro- 
gram. Of course, the number of 


funded proposals is limited by the 
amount of funds available. 

During the development of a pro- 
posal responding to an Army require- 
ment, questions may arise about the 
proposal. These may bo questions 
about technical requirements. In that 
case, a representative of WECOM is 
made available for consultation and 
guidance. Often during such conversa- 
tions, the industry representative 
learns of other problems which, being 
relatively minor, have not yet been 
publicized. Then the logical thing for 
the industrial representative to do is 
to submit a proposal for the new 
problem which he had just discovered. 
This new suggestion is handled in the 
same way as unsolicited proposals 
from individuals, 

Naturally, there are ways other than 
the QRI Program for industry to par- 
ticipate in WECOM^s research or de- 
velopment programs. One of the 
methods is a presentation by industry 
before a technical audience composed 
of WECOM representatives. Another 
method is for the technical representa- 
tive of an industrial firm to discuss 
his company’s capabilities with mem- 
bers of WECOM, Like the unsolici- 
ted proposal, these methods involve 
greater risk of disappointment than 
formal participation by the company 
in the QRI Program. 

Somewhat similar is the unfunded 
study program. The objective of this 
program is to assist qualified civilian 
organizations to conduct research and 
development studies which they in- 
itiate. Therefore, the civilian organiza- 
tion may find it advantageous to de- 
velop its study at its own expens ©.- 
The Army provides a project coor- 
dinator and access, as required, to 
DOD data applicable to the study. In 
return, the results of the study are 
made available to the Army for fu- 
ture consideration. The unfunded 
study program requires the execution 
of an Unfunded Study Policy Agree- 
ment before progress can be made on 
each study. 

Management of QRI 
in WECOM 

WECOM has streamlined its QRI 
Program for the convenience of in- 
dustry. Rather than have industry 
send proposals to each of the com- 
mand's subordinates and other orga- 
nizations with which it is closely 
allied, the QRI coordinator at WE- 
COM acts as the single point of con- 


Defense Industry Bulletin 


3 



Parficipafing Agencies in 

U. S. Army Qualifative Requirements Infermation 

Program 


Army McifeHel Commond Agencies 


tJ.S, Army Tank-Automotive Command 
Attn t AMSTA-H-Iv, Mr. Bird 
WncreHt Mich. 48090 

U.H» Army Wcapona Coinmaiid 
Attn! AMSWE-RKF, Mr. SaunderH 
nock luland* 111. 61201 

U.S, Army Munitions Command 
Attn: AMSMU-RE-P, Mr. Wntaon 
Dover, N,.J. 07801 

U,8* Army Mobility Equipment 
Heaearch & Development Center 
Attn : SMEFB-CO, Mr. Rliodes 
Tort Baholr, Va. 220feo 

XJ.S* Army Electronics Command 
Attn: AMSEL-PP-CI-APPI, Mr, Napier 
Fort Monmouth, K J. 07703 

U.S* Army A\iation Systenia Command 
Attn; AMSAV-n-R, Mr. Polotsky 
P.O. Box 209, 12t)i & Spruce Sts. 

St. LouiSi Mo. 63166 

U.S. Army Missile Commnud 
Attn: AAISMI-R3*0RI, Mr. Hoft 
HuntavUlc, Ala. 35809 

Harry Diamond Laboratories 
Attn: AMXDO-PP, Mr. Turner 
Washington, D.C. 20138 

Natick Laboratories 

Attn: AMXRE-TP, Mr. Benedict 

Natick, Mass. 01762 

U.S, Army Teat &. Evaluation Command 
Attn: AMSTE-PO-I, Mr. McCinnIs 
Aberdeen Proving Ground, Md. ?10G5 

I 

Aviation Materiel Lnboratonco 
Attn ! SAVFE-CP. Mr, rcnsterninchcr 
i yFort Eustis, Va. 23664 

i 

Other 


U.S. Army Medical Research 
St Development Command 
Attn: MEDDir-M, Mr. Beall 
Washington, D.C. 20315 

Office of Chief of Engineers 
Chief Scionilflc Advisor 
Attn: ENGSA, Dr. Quarles 
Washington, D.C. 30315 

U.S, Army Engineer Waterwoyo 
Exporiment Station 
Office of Technical Programs 
and Plans, Attn: Mr, Martin 
Vicksburg, Miss. 3$180 


U.S. Army Aberdeen Kesenrcli 
& Development Laboratories 
Attn. AMXHD-XTC, Mr. Zongkor 
Aberdeen Proving Ground, Md. 21005 

U.S, Army Edgewood Arsenal 
Attn: SMUEA-POPL-L, Mr. Unit 
Edge wood, Md. 21010 

Fort Detrick 

Attn: SMIHT)-PR. Dr. Gilford 
Frcdcnck, Md. 21701 

Frank ford Arsenal 

Attn: SMUFA-A2 100-11-2, Mr Peltco 
Philadelphia, Pa. 1913? 

U.S. Army Materiah & 

Mccimnics Center 
Attn: AMXMR Mr. Darcy 
Watertown, Mass. 02172 

Piratlnny Arsenal 

Attn: SMUPA-VCM, Mr. Tyler 

Dover, N.J, 07801 

Nuclear Defense Laboratory 
Alin. AMXND-NA-N, Mr Somoe 
Edgewood, Mil, 21010 

Wntcrvlict Araenul 

Attn: SWEWV-RDP, Mr Rocck 

WatervHot, N.Y. 12189 

U.S. Army Small Arms 
Systema Agency 

Attn; AXXAA-XD, Moj. MedarU 
Aberdeen Proving Ground, Md. 21005 

U.S. Army Torreatial ScloncoB Contei 
Attn: AMXCR-TL, Mr. Floyd 
Hanover, N.H. 03756 


Army Agencies 

Engineer Topograpltlc Laboratories 
Attn: ETL-POC, Mr. ^ook 
Fort Belvolr, Va. 22060 

U.S, Army Security Agency 
Attn: lARD-T, Mr. Slulte 
Arlington Hall Station 
Arlington, Va, 22212 

U,S. Army Research Oflice 
Attn: CBDARO. Mr, Davidson 
Washington, D.C. 20310 


Figure 1, 


Ifict Tor ilxQ hcaclQimrters and WE- 
COM subordinate mission elements. 

The subordinate organizations in- 
elude the Rock Island (111.) Arsenal 
and Water vliet (N.Y.) Arsenal. Rock 
Island ArBcnal is responsible for 
ft’iin mail 11 ts for artillery, tanks, and 
other combat vehicles, as well ns 
small arms and aircraft weaponiza- 
tion Waicrvliet handles all types of 
artillery other than mounts. Two 
otlier organizations arc closely allied 
AVith WECOM: Frankford Arsenal, 
Pa., and tho Army Tank -Automotive 
Command, Warren, Mich. Frankford 
handles fire control (aiming) de- 
vices, while the Tank -Automotive 
Command handles the combat vehicle 
portion of the WECOM mission. Each 
suhordinato mission olemoni submits 
its iirobleins to WECOM headquar- 
ters where they are consolidated into 
one QRI document, 

In summary, any industry, with a 
capability and an interest in partici- 
])uting in the research or the engi- 
iu'(M'ing programs of WECOM, 
should explore the avenue of ap- 
proacli opened up by the QRI Pro- 
gram. Appi’oxhnatcly 450 firms have 
already done so. The first step in 
joining the companies already par- 
ticipating is relatively simple. Just 
addi’ess a letter, expressing an inter- 
est in the QRI Program, to the Coni- 
nianding General, U.S. Army Weap- 
ons Command, Attn; AMSWE-REF, 
Rock Island, III. 61201. 


New Army Computer 
Unit Set Up in Hawaii 

The Army Computer Systems Com- 
mand (USACSC), Fort Belvoir, Va., 
has announced the activation of the 
USACSC Support Group (Pacific), 
Fort Sh after, Hawaii, as the com- 
muiuFs newest field organization. 

Initially, the group will be respon- 
sible for the continued development 
and maintenance of the Standard 
Supply System (3S) of the U.S. 
Armv, Pacific. The 3S is a theater 
dei)ot/ inventory control center supply 
and slock fund data processing 
system for supply and related finan- 
cial transactions of subordinate com- 
mands, located in Hawaii, Japan, Oki- 
nawa, Vietnam and Thailand, 

Commanding the new unit is 
Colonel Robert G, Hillman. 


4 


November 1969 



Wiley F. Patton 


nee you have the first satisfac- 
tory aircraft, how good arc 
your cost estimates?” 

*Tlus or minus 3 percent/^ 

This answer, by a representative of 
a giant aerospace company, may sur- 
prise anyone who is unfamiliar with 
industrial processes, Others will roc- 
ogniise immediately that the question 
is loaded* 

The key qualification is that the 
first satisfactory aircraft has been 
produced. At this point, the manufac- 
turer should know his costs, except 
for rework, in intimate detail. All 
blueprints should be on hand, all 
problems with respect to networks, 
activities, interfaces, time and other 
constraints, tradeoffs, engineering, 
tooling, subcontracting, specifications, 
materials, pi^ocesses, and tolerances 
should have been faced up to and 
many solved satisfactorily. In addi- 
tion, the thousands of people who 
have been involved have experience 
and records which will enable them to 
repeat their work and ineox'p orate im- 
provements on existing production 
equipment. 

Before the manufacturer has pro- 
duced his first satisfactory model, he 
does not know production costs with 
the same precision as he does after 
experiencing the costs of a completely 
finished product*What is contained in 
this article is applicable to recurring 
production costs after the fir.st satis- 
factory model has been produced, The 
discussion here does not, it must bo 
made plain, apply to costs of re- 
search, development, test and evala- 
tion, or the non-recurring costs of 
producing the first model. 

This article is about the predicta- 
bility of production costs after the 
first satisfactory model is built. It is 
about learning theory and learning 
curve models applied to industrial 
learning. 


After the first production model 
is finished, the manufacturer ia 
in a position to know his costs of the 
first of all components. In the par- 
lance of the learning curve buff, he 
knows his values for dozens of 
recurring costs elements at, perhaps, 
dozens of work stations. Starting with 
his costa of producing the first model 
as a known point and projecting a 
slope computed from learning curves 
experienced on roughly analogous air- 
craft produced previously, the manu- 
facturer can project bis estimates of 
later recurring costs, The representa- 
tive of the aerospace company says his 
projections are within plus or minus 
8 percent accuracy. 

After the first aircraft is produced, 
the manufacturer, almost automat- 
ically, becomes *'solc soui'ce*^ for all 
aircraft of the series. Any other man- 
ufacturer would have to go through at 
least the initial steps of the learning 
process: tooling, employing and train- 
ing labor, and building his first pro- 
duction model. 

After a few score aircraft have 
been produced, It is common for 
negotiators for the Service and for 
the ‘^sole source^* contractor to agree, 
within very narrow limits, on the esti- 
mated cost of future aircraft in sub- 
sequent production runs. 

On one Air Force contract, negotia- 
tors were within 1 percent or less in 
agreeing on the estimated costs of 
future ^aircraft long before the first 
production run had been completed. 
In the example used in this article 
the negotiators* agreed upon estimates 
were within 1 percent of the actual 
costs of production. 

This article illustrates how a few 
major summaries of costs can be 
made to reveal considerable informa- 
tion by applying the family of mathe- 
matical models known as learning 
curves, Examination of the mathe- 


matical models and some real life 
data, described herein, reveals dozens 
of facets not adequately covered in 
existing literature on learning cuiwes. 
Four facets are most interesting: 

• The Nth unit learning curve is 
convex, which we will demonstrate 
mathematically. The demonstration 
will emphasize the experts* advice, 
"don't project learning curves too 
far,** at least not as a single straight 
line. This demonstration leads logi- 
cally to the suggestion that, for im- 
proved curve fitting, a series of 
straight lines is a useful technique, 
d Precision can be added to an old 
tool by substituting mathematical 
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values of cumulative average coats 
and the Nth unit costs for visual 
reading of the values from log- log 
clmrta, 

• How to use mathematical tables 
to move from cumulative average 
values to Nth unit values is demon- 
strated, using real-world data,'’ ' , 

o Projection of functional dollar 
costs separately is proposed, (Actual 
historical dollar costa are already in^ 
fluenced by inflation ; thus, the pVojec*' 
tion can bo made with' probable acou» 
racy unless the rate of inflation 
changes.) " ■ ’ ► ' 

The following discussion of these 
applications of learning curves Is- ad- 
mittedly incomplete. Indeedi a vayiety 
of issues are raised by learning theory, 
but only the most Interesting can’ And 
space to be mentioned here. , 

Tim words "learning curve^* ara 
widoly used, have a variety of mean- 
ings, and are frequently used more or 
less interchangeably with "pr<)grefls 
curve" and "experience cur^e.^^ 

"Learning curve" is defliied 'here as 
a line on a graph (logarithmic or 
arithmetic). When defined in this 
way, it expresses' the idea^ ^hat the 
time to do the job will decrease, hope*» 
fully, each time the job' is repeated, . 
The amount of decrease* will be less 
with each successive unit, By exten- 
sion, the name "learning curve" is 
also applied to the data on which the 
line is based, . > ’ • 


The psychologist, in his own field, 
uses the term "learning curve" to de- 
scribe a basic human characteristic. 
In doing a job, an individual reaches 
successive "plateaus" of learning 
where no improvement in his skill can 
be detected for a time. There is no 
advance warning when the individual 
la able to move to the next higher 
plateau in his skill. No mathematical 
models show what to expect from an 
individual. One never knows when the 
highest plateau has been reached. 
Consider the blind poet Milton j the 
deaf musiician Beethoven; the once 
tongue-ti6d orator Demosthenes; the 
once crippled boy, later holder of the 
world record for the mile run, Glenn 
Cunningham. 

In the industrial field, however, 
V^here hundreds or thousands of indi- 
viduals are involved in the learning 
process together, the law of large 
numbers applies. Statisticians can de- 
velop mathematical models to describe 
the learning process of a large num- 
ber of workers, or of the enterprise. 

T. P. Wright in "Factors Affec- 
ting the Costs of Airplanes," Journal 
of Aeronautical Scienocey February 
1086, published the first authoritative 
paper on the subject. He pointed out 
theJt the "cumulative average cost" 
of ‘direct manufacturing man hours in 
producing airframes tended to be a 
straight line when plotted on log-log 
paper and to have a slope which 


80% WRIGHT CURVE* VERSUS -^ CRAWFORD CURVE 
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^ ‘ Figure 1. 


tended to be 80 percent. His mathe- 
matical formula or model y = aX^ 
(where X is the cumulative average 
cost) also defines the fixed convexity 
of the Nth unit curve. 

J.R. Crawford, in "Asymptotic Pro- 
gress Curve Tables," published by the 
Lockheed Aircraft Corp. in 1946, first 
produced "progress curve” data based 
on the idea that the Nth unit cost of 
airframes was a straight line on log- 
log paper. The change in the under- 
lying mathematical model was made 
to get away from the "bundlesome" 
exponential formulas needed to pro- 
ject costs of future units under the 
Wright formula, Ilis formula is 
y == ax^ (where x is the Nth unit 
cost) . 

To the lasting confusion of all, both 
definitions are accepted as proper 
without even referring to the Craw- 
ford formula as the "modified” defini- 
tion, Figure 1 shows graphically the 
difference between the two 80-percent 
learning curves and a test for paral- 
lelism, (The Crawford cumulative av- 
erage curve which arches from the 
starting point above the straight 
line is omitted.) 

Harold Asher in "Cost Quantity 
Relationships in the Air Frame In- 
dustry,” Rand Corp. R-291, July 1, 
1956, published an exhaustive review 
of the literature extant on the subject 
through 1966. He pointed out that the 
higher the starting point on the pro- 
gress curve for an airframe, the 
steeper the slope tends to be. He elab- 
orated on the implications of the 
difference in progress curve slopes be- 
tween various production jobs. He 
was well aware that there are differ- 
ences in progress curve slopes of 
direct manufacturing man hours 
among various production jobs incor- 
porated in one figure, and that the. 
Nth unit curve for labor was convex. 

Note that the subject had grown 
even more complex. In addition to the 
problem of "convexity," it had been 
found that, in general, the higher the 
starting point of the curve, the 
steeper the slope tended to be. 

Other, lesser known studies at- 
tempted to establish formulas for 
learning curves involving variations 
from a straight line on log-log paper. 

It is worth digressing a moment to 
note that log-log paper is widely used 
for learning curve presentation and is 
unquestionably a useful tool. On the 
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other hand, mathematical models are 
even more useful and can reinforce 
one's appreciation of both the utility 
and shortcomings of log-log paper. 

Despite the confusion and compli' 
cations already described, a young 
statistician, industrial engineer, or 
capable clerk can use an easily veri- 
fied technique to find and interpret 
learning curves. The technique is not 
dependent on reading values from 
log-log graph paper. It uses ready- 
made progress curve tables based on 
mathematical models (see Figure 2,)^ 

' For an eccmnple of tahlos of 
lea^^iinff eiirveSt ace Fowlkeat Tommie 
F., '‘Aircraft Coat Curves, Derivation 
Analysis Projection,” Ft. Worth: 
General Dynamics Corp*, 1063. 


The following case study illustra- 
tion uses actual figures for all func- 
tional costs, which have been "ad- 
justed” by a common factor. The orig- 
inal proportional relationships are 
undisturbed (see Figure 3). The cler- 
ical analysis recommended herein will 
produce a very respectable amount of 
useful information. The progress 
curve tables used in this illustration 
are based on the concept that the Nth 
unit values forms a straight line (see 
Figure 1). 

Using the Learning Curve Tables 

In predicting costs or in negotiating 
a price for a follow-on contract, it is i 
useful for negotiators to know the re- 
curring costs of production, and pro- 


gress slopes for the several functional 
factors of production, e.p., engi- 
nee;ring, tooling, manufacturing. In 
our example we have chosen to work 
with costs incurred after production 
of 6 units and 133 units. At the time 
of negotiation, it is also necessary to 
evaluate the need for additional 
"non-recurring costa.” 

By extracting information from the 
published tables and from known 
cost information, and by making 
simple calculations, the young stat- 
istitician or analyst can construct 
two tables of learning experience 
for tho negotiators. The first table 
relates cumulative total costs to ap- 
propria, to learning curves, and is tho 
basis for the second table. The sec- 
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Learning Curve Data 

Cumulative Totol Costs 

Col 2 Col Z 

Col 4 

ond table relates cumulative average 
recurring costs to the learning curve 
to find the cost of some subsequent 
unit, the 133rd unit in our example. 
Examples of the two tables are Fig- 


Cgmulottva Tofctl Coafa 

Raflo 6 Unifs 

ures 4 and 6, respectively. 

The analyst must first post from 

P9rc«nf Si]o|i« or Coat Cafagory 

Tabte Values or $ Values 

to 133 Units 

the published learning curve tables 

Other Direct Cost 

6 Units 

$ 6,764,000 

133 Units 

$ 20,676,000 

28.01**' 

the values for cumulative total costs 
for 6 units and 188 units. (This 
matches the structure for functional 

67 

3.89872169 

16.87963462 

20.80 

costa; the dollar figures are reported 

68 . 

8,46249077 

18.06397177 

19.20 

as cumulative total costs in Figure S,) 

.V' 69 

3,62716672 

19.80737424 

18.28 

The analyst must calculate the ratio 

,, ; 70 

3,69276299 

20.64442110 

17.40 

of the cumulative total cost of 6 units 
(column 2, Figure 4) to 133 uniU 

' 71 

3,66925294 

22,06990861 

16.60 

(column 3) for all table values and 

Mfgi ll>abpr 

$47,626,000 

$299,646,000 

16,89* 

post these in column 4. He must also 

1 '72 ‘ 

3.72667000 

23.68883406 

16.83 

figure the same ratio for the func* 


3,79600766 

26.20646213 

16,06 

tional cost summaries. Then he dis- 


3.86426890 

26,92823339 

14.86 

tributes the ratios for the functional 

Control, ' 

$ 2,266,000 

$ 16,041,000 

14.06* 

cost data in numerical order, between 

76 

3,33445746 

28.75989652 

13.70 

the next highest and next lowest ratio 

76 

4.00557649 

30.7074U63 

13.05 

of the table ratios he previously cal- 

Other 

$ 444,000 

$ 3,482,000 

12.76* 

culated. For example, manufacturing 

77 

4.07762939 

32.77700806 

12.46 

labor falls between the rows repre- 
senting 71-percent slope and 72-per- 

Total 

$71,366,000 

$696,635,000 

11.96* 

cent slope, its position being deter- 

' 78 

4.16061946 

34.97618301 

11.88 

mined by ratios in column 4. Quality 

70 

4.22464983 

37.30871010 

11,30 

control costs fit somewhere between 

80 

4.20942399 

39.784G474G 

10.80 

the 74-percent and 76-percent slopes. 

81 

4.87624603 

42.41034661 

10.30 

By this simple process, the analyst 

. . 82 

4,46201629 

45.19346237 

9.76 

has placed all functional costs on 

83 

4.62074099 

48.14196110 

9.40 

their approximate cumulative total 

'84 

4.60842284 

6J ,26413012 

8.97 

learning curves, 

Biigliie^rlng 

$ 8,861,000 

$ 44,491,000 

8.66* 

Note that an error in posting a 

/ 86 

4.68806350 

64.66868778 

8.67 

“table value” in the aeries would dis- 

* ' 86 

4.76866770 

68.06429243 

8.21 

tort the expected ratio and could be 

Material 

$ 9,161,000 

$112,023,000 

8.18* 

spotted immediately by the profes- 

/ ^ . 87 

4.86023808 

61.76065241 

7.86 

sional supervisor. 

' ' ;.88 

4,93277782 

66.GG703701 

7.60 


'5Cooflns 

$ 2,847,000 

$ 31,567,000 

7.43* 

Unit Cost Table 


6,01629018 

69.79378G05 

7.20 

The next step is to calculate the 

, , ^0' ' ' 

6,10077804 

74.16122032 

0.88 

cost of the 183rd unit, based on infor- 

' ai . ' . ■ 

6.18624479 

78.76015163 

G.60 

mation available and developed pre- 

'M'* 

6,27269340 

83.60179520 

6.30 

viously. This step will produce the 

' ■ . .98 ' 

6.36012703 

88.71777726 

6.06 

table in Figure 6. 

' _ M . ' 

5,44864873 

94.11015224 

6.78 

From the progress curve tables the 

^‘98. 

1/” / , v' 1 

6.63796154 

r 

99.79H0864 

6.54 

analyst posts the cumulative average 

■98 ' 

5.62836862 

106.77448177 

5.32 

coat of 133 units and the U7iit cost of 

/> 98 ' . 

6.71977299 

112.07276821 

6.12 

the ISSrd unit for each experience 

6,81217760 

118.70013332 

4.91 

curve. He then calculates the ratio of 


5.90668666 

126.67092896 

4.80 

the unit cost to the cumulative av- 

fe'. ^ ‘ ' 1 , ' ’ , 

l|''^ 

'$ 3,342,000 

$ 72,144,000 

4.63* 

erage coat to produce column 8, 

[y or^^4r 

' Figure 4, 

Figure 6. (Calculations of the ratios 
may be reversed, provided the func- 
tional cost data is treated the same 
way as the table values.) 
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The ciuyiulaiive dollar cost of the 
133 units must be divided by 133 to 
obtain the cumulative average cost 
from the data furnished in Figure 3. 
These cumulative average costa for 
each functional category must be in- 
terspersed at exactly the same points 
as determined earlier for cumulative 
total costs, Figure 4, Based on inter- 
polation from column 4 of the cumula- 
tive total costs tabic, the Nth unit 
cost ratio may be determined for 
posting in column 8 of the cumulative 
average costs tabic, Figure 6, 

Next, the ratio for eacli functional 
cost IS multiplied by its cumulative av- 
erage cost to find the cost of the 133rd 
unit, the Nth unit, for posting in 
column 7, Figure 6, 

Note on Figure 5 that mamifac- 
turing 1 all or costs for the 133rd unit 
are 55.4 ])erccnt of the cumulative 
average cost; quality control costs for 
the 133r(i unit are 5i).75 percent of the 
cumulative average cost. 

Professional Interpretation 
Required 

Note that the sum of the funcLional 
cost, all assumed to be straight lines 
on log-log paper, is greaior for the 
133rd unit than the projection of the 
total cost, calculated in the same 
manner; $3,000.8 thousand versus 
$2,937.8 thousand. Thus, the non- 
linearity of a summary cost curve 
made up of curves of different slopes 
is apparent. This demon sir a Los why 
one does not project a learning curve 
too far, 

Rven the sum of the functional 
costs ($3,000.8 thousand) will be 
lower than the actual cost of the 
133rd unit, because some of the func- 
tional cost curves are also not linear, 
a factor not considered here. For ex- 
ample, with respect to direct manu- 
facturing labor costs for the aircraft 
selected as the example, a straight 
line, as calculated, overstates the 
cost of items 2 through at least the 
60th unit. A straight line understates 
the coat of item 1 and beyond about 
item 70 to the end of the series. Con- 
siderably less is known about the 
shape of the other functional cost 
curves. 

With periodic summaries of cumu- 
lative costs for 1 unit, 6 units, 2B 
units, 133 units, etc., it would be pos- 
sible to calculate a series of slopes 
between these points to approximate 


Learning Curve Data 


Cumulative Average Cost & Nth Unit Cost 


Col 5 

Col 6 

Cumulntivo Average 

Col 7 

Col Q 

Porconf 133 

Uhl! Coat 


Rocurrlng Cost 

133 ril Unif 

of CumuroHvo 

Poircon! Sfopo or Cost Ccitegory 

133 Units 

Recurring Cost 

Avorogd Cost 

Other Direct Costs 

$ 164,000 “ 

$ 66,000 “ 

42 %* 

67 

.12691456 

.06928006 

46.709 

68 

,13674415 

.06681169 

48.482 

69 

.14516822 

.07295169 

60.263 

70 

.16622121 

.08074635 

62.020 

71 

.16593912 

.08924636 

63.781 

Mfg. Labor 

$ 2 , 263,000 “ 

$ 1 , 248,200 “ 

66 . 4 % ‘ 

72 

.17735966 

.09850096 

66.637 

73 

.18952219 

.10866868 

67.285 

74 

.20246792 

.11960686 

69.025 

Quality Control 

$ 120,600 “ 

$ 72,100 “ 

69 . 76 % ^ 

76 

.21623982 

.13137778 

60.76 

76 

.23088279 

.14424681 

62.476 

Other 

$ 26,200 “ 

$ 16,600 “ 

63 . 3 % ' 

77 

.24644367 

.16818307 

64.187 

Total Costs* 

$ 4 , 486,200 “ 

$ 2 , 937,800 “ 

66 . 6 % * 

78 

.26297130 

.17826946 

65.885 

79 

.28051662 

.18956280 

67.673 

80 

.29913268 

.20714406 

69.248 

81 

.31887478 

.22611842 

70,911 

82 

.33980047 

.24666564 

72.662 

83 

.36196963 

.26867963 

74.199 

84 

.38644469 

.29226972 

76.824 

Engineering 

$ 384,600 

$ 267,600 “ 

77 . 0 % ‘ 

86 

.41020013 

.81770978 

77.436 

86 

.43657362 

.34603891 

79.033 

Baw Material 

$ 842,300 “ 

$ 666,000 “ 

79 . 1 % 1 

87 

.46436505 

,37436156 

80.168 

88 

.49373712 

.40679769 

82.189 

Tooling 

$ 237,300 “ 

$ 196,300 " 

82 . 3 % ‘ 

89 

.53476631 

.43947300 

83.741 

90 

.66762797 

.47661911 

86.291 

D1 

.69210640 

.61407377 

86.821 

92 

.62868492 

,66628110 

88.388 

93 

.66706096 

.69929176 

89.842 

94 

.70769618 

.64626318 

91.882 

96 

,76031134 

.69636988 

92.809 

96 

,79629686 

,74976366 

94.273 

97 

.84266239 

.80662346 

96.724 

98 

.89248221 

.86716660 

97.162 

99 

.94489420 

.93164763 

98.688 

Equipment 

$ 642,400 * 

$ 639,700 “ 

99 . 6 % « 


«gm of Ihq olemenit •• $3,060,800 etnd li mor* accMttiie than INa $»,937,800 «h»wn. 
“ Av^rogn cos!, 

0 Calculotocl valvo. 

1 tnforpototad vofuo. 


Figure 5» 
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the true shape a of the Nth unit cost 
curves. In this way, if one knows the 
starting point and additional points 
on either the cumulative avei^age or 
Nth unit curves, human endeavor can 
be compared with existing mathemat- 
ical models with closer fit of the data. 

Note that the computations of the 
recurring cost elements of the 133rd 
unit are based essentially on interpo- 
lations within the published loga- 
rithmic tables. Note also that the 
range of values between interpolation 
points are small, except at the ex- 
tremes of the published tables; at 
slopes greater than 67 percent, where 
''other direct costs'* occur; and at 
slopes smaller than 99 percent, where 
“equipment** coats occur, Errors in 
interpolation cannot exceed a fraction 
of 1 percent of the total coat, 

One peculiar feature of the tech- 
nique might be overlooked. Historical 
dollar figures are shown and they al- 
ready contain an inflationary factor, 
(Tile generally accepted rate is 3 per- 
cent a year.) Further inflation will 
not afiPect the projection of functional 
cost data, unless the rate of inflation 
changes. 

The demonstrated non-linearity of 
the “total costs” learning curve 
warns against projecting even the 


functional costs curves too far into 
the future, because they also are 
alniost certainly not linear. A series 
of straight lines to approximate 
actual experience would make the ex- 
isting mathematical models far more 
useful in projecting later costs. 

Learning Curve on Log-Log Paper 

The data calculated for direct man- 
ufacturing labor costs are shown 
graphically on log-log paper (Figure 
6)* 

It is not necessary to read values 
from the chart, All needed values 
have been calculated by using pub- 
lished experience curve tables and 
raw data. Note that the dollar values 
used as input could relate to any item 
of hardware without affecting the 
metliodology. 

The computations illustrated in this 
article can be made without a thor- 
ough understanding of statistical, 
psychological, mathematical, or eco- 
nomic theory, or industrial engi- 
neering. The methodology has been 
shown in considerable detail so that 
the steps may be easily duplicated for 
various quantities to fit the raw data 
available, The method is not limited to 
any industry or any particular group 
of costs* 


DOD Expancfs 
Voice, Data 

Communications Systems 

Three automatic communication 
systems serving the Defense Depart- 
ment and the Military Services are 
being expanded to meet increasing 
needs, 

The first, the Automatic Voice Net- 
work (AUTOVON), has activated 
four new switching centers in Europe, 
and one in the Panama Canal Zone, to 
include these areas in DOD*s world- 
wide AUTOVON system. The new 
centers, at Hillingdon, England; Lan- 
gerkopf and Feldberg, Germany; 
Naples, Italy; and Corozal, Cans I 
Zone, are part of an AUTOVON net- 
work that will eventually link more 
than one million telephones, teletype- 
writers and high-speed data sets at 
2,000 military bases. The system is 
expected ta be fully operational in 
1971* 

The second expansion is of tho 
DOD*s Automatic Digital Network 
(AUTODIN), which is receiving 17 
overseas installations of the Digital 
Subscriber Terminal Equipment 
(DSTE). The terminals, customized 
to meet the needs of the individual 
units, will eventually eliminate tho 
present system of separate teletype 
and data card terminal equipment. 
Present industrial contracts for this 
equipment will be terminated as the 
DSTE installations are completed, to- 
talling 1,046 processing terminals 
around the world. 

The third system is the Air Force 
Automatic Digital Weather Switch 
(AWDS) installation at Carswell 
APB, Tex., part of the Automatic 
Weather Network {AWN). With acti- 
vation at the end of the year, the new 
1 AWDS will join switches in Japan 
and England to provide Air Force 
bases around the world with access to 
the services of AWN* AWN is a com- 
■* puter system for collecting, editing 
^ and delivering weather data. Global 
I weather conditions are relayed via 
AWN to the Air Force Global 
\ Weather Central, Offut AFB, Neb., 
where they are refined into atmos- 
pheric analyses and forecasts to be 
distxdbuted back through AWN to 
worldwide users. 
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T ransportafion: Consider the Total 
Cost Equation 


Address by Ge^ieral F, J. Chesarek, 
USAf Commayiding General, Army 
Materiel Command to the 24th An- 
nual Transportation and Logistics 
Forum, National Defense Transporta- 
tion Association, Atlanta, Ga,, Sept 
23, 1969, 

In July, when Neil Armstrong and 
Bu«z Aldrin were speeding back to 
Earth at several thousand miles an 
hour from their historic walk on the 
moon, the United Press International 
reported on a 72-year old man who 
was making his third cross-country 
trip in a red wagon pulled by a 
14-year old mule. Taking 10 months 
to make the journey across the United 
States — from Iron City, down here in 
southwestern Georgia, to Garden 
Grove, Calif. — and needing 22 pairs of 
mule shoes for the journey, this earth 
traveler named Moe Mobley said ; 
^‘Pm in no hurry to get nowheres. Til 
get there when I do.** He also com- 
mented that *^folks who travel on 
them highways is in a big hurry to 
get somewhere and they ain't nowhere 
when they get there/* 

Unfortunately, the Army is usually 
in a big hurry to get somewhere; and 
when we get there, we are definitely 
someplace, even though we may not be 
particularly thrilled at the environ- 
ment in which we find ourselves, 

I remind you of the mule story, not 
because the mule is the Army*s 
mascot and old friend of a bygone 
era, but to return you to a more 
earthy mental posture after National 
Aeronautic and Space Administra- 
tion*s brilliant moon adventure. 

A further spur to our imaginations 
along the theme of this year*s forum, 
“Transportation — New Horizons**, was 
contained in a lead article in the 
September issue of the National Geo- 
graphic entitled “The Coming Revolu- 
tion in Transportation*’, which I’m 
sure you have all read with proud and 
anticipatory approval. It speaks of 
hovercraft, automated electric auto- 


mobiles, the civilian version of the 
C-6A aircraft, automated airports of 
tomorrow, high speed trains, robotized 
shuttles, tube trains suspended and 
propelled by compressed air, and 
busses and houses that fly, among 
other marvels of human imagination. 

One major ingredient was missing 
in the article — the mundane issue that 
caused Moe Mobley to use a mule on 
his trip west — and that is cost. This is 
the theme on which I will concentrate, 
because cost has become the dominant 
consideration in defense management. 

Today wo are facing a national 
crisis. This one is different in that the 
attack is internal, with the credibility 
and capability of Defense Department 
officials at all levels to manage their 
affairs being challenged on all fronts. 

The challengers have a wide array 
of purpose, There are those who are 
seeking to change our foreign policy 
and international commitments by at- 
tacking the defense apparatus which 
supports existing foreign policy. An- 
other group seeks to change our na- 
tional priorities by reducing the re- 
sources allotted for defense and ap- 
plying these resources to a wide as- 
sortment of domestic needs. 

These first two groups apply what 
might be described as the Rubber 
Russian concept in support of their 
positions. In applying this concept, 
one stretches or compresses the threat 
analysis, usually by focusing on 
enemy intentions rather than on 
enemy capabilities, In this instance, 
the dangers posed by world instability 
are played down, indicating that the 
continuation of a strong defense force 
is unnecessary. At the same time, 
these groups say that we in the de- 
fense establishment apply the concept 
in reverse where, by appropriate 
stretching, we indicate that our cur- 
rent capability is insufficient to meet 
the threat posed, 

There is a third group of critics — 
those who are seriously concerned 



over our managerial procedures and 
the need to eliminate waste in the de- 
fense appropriation of over $76 bil- 
lion. 

This third group can be further 
broken down into two subgroups: 
First, those who apply the principle 
of well-balanced inadequacy. This is 
best described by the old maxim: “A 
chain is only as strong as its weakest 
link,** Any analyst well tuned to the 
principle of well balanced inadequacy 
would recognize that the solution is to 
weaken all other links, thereby 
bringing all parts of the chain into 
inadequate balance. The other part of 
this third group of critics are those 
who are knowledgeable of the profes- 
sion of management and who have 
been seeking out legitimate soft spots. 

As the Army Materiel Command 
spent about $14 billion of the defense 
budget last year, needless to say we 
take very seriously the views of our 
informed critics, 

Let me start with the flat statement 
that wo can do a better job in man- 
aging the resources entrusted to us. I 
know of no industry, governing body, 
or any other institution that has 
reached an unchallenged summit of 
managerial excellence. 

Part of the Army’s current require- 
ments is for the transport of people 
and things. In FY 1969, the Army 
spent about $2 billion for this purpose 
and estimates that it will spend ap- 
proximately the same amount in the 
current fiscal year, 
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This, however, is just the pure 
transportation cost and, therefore, is 
an inaccurate measure of what the 
movement of people and things really 
costa, because closely associated are 
the costs of packaging, preservation, 
in-transit losses, loading and un- 
loading, and other associated ele- 
ments. All these things should be 
grouped under the heading *^coat of 
transportation.” 

Your industry has not been totally 
blind to these associated coats. The 
containerization program is a note- 
worthy advance, and the degree to 
which containerization has thus far 
been applied is only step one in its 
evolution. But I believe that if true 
progress within rational financial con- 
straints is to be made, the transporta- 
tion industry should take the lead in 
breaking out all aspects of the cost of 
transportation and directing funds 
and talent to devise ways and means 
to drive down this total cost, 

Co^^a/^GWzah*o^ 

Let^s look first at containerization, 
which does address several elements of 
this total cost equation. In order to do 
so, I should mention briefly the pre- 
sent process of supporting our forces 
in Vietnam, Most materiel is pack- 
aged and shipped from depots in the 
United States to a port. At the port, 
packages are segregated by destina- 
tion and decisions made as to what 
goes by containers or in bulkship- 
ments. Containers arc then stuffed 
and loaded aboard ship. At the far 
end of the pipeline, the materiel is 
unloaded from the container and 
binned or stored in a depot in 
/ietnam from whence it is issued as 
•equired. 

In the early stages of the war, we 
nad no offshore depots, so the ports 
became clogged, material was stacked 
up wherever there was room, and the 
weather played havoc, as did pil- 
ferage and just plain loss. 

How much bettor it would have 
been had we designed containers as 
eg'inents of a depot — all binning, 
narking, and documentation at the 
epot in the United States where time 
nd talent were available, Then, we 
ould have moved the containers by 
oil piggyback or on wheels to the 
irt and, thence, to Vietnam where 
ey would be moved unopened to a 
pot site. Fifty, one hundred, or any 
quire d number could be arrayed in 


an appropriate geometric pattern. 
The supply people would operate out 
of the containers — no loss, no missing 
documentation, no weather problems, 
no multiple handling. Then, as on- 
shore construction proceeded, the con- 
tents of the containers could be moved 
by their built-in sections into the fixed 
depots. By that time, sufficient retro- 
grade cargo would have been devel- 
oped to fill the containers and send 
them home loaded. While we cannot 
prove it yet, I am certain that the 
costs of immobilizing several hundred 
or even thousands of containers for 
up to six months, or even longer, 
would be a mere fraction of the cost 
of doing it the hard way. 

We are making a detailed cost anal- 
ysis of this approach and will call on 
this Association for assistance as re- 
quired. 

While on the subject of containeri- 
zation, we have really not scratched 
the surface of innovative uses for 
these interesting boxes — for prepack- 
aged fire control centers, command 
posts, mobile shops, and communica- 
tions centers. Our heavy-lift helicop- 
ters should be designed to carry them 
from shipboard to actual points of 
use. We are also looking at a concept 
of thru-put supply — from our depots 
or factories direct to the field units. 

Packagingr Marking, 
Documenfafion 

Now let me turn to another costly 
aspect of the total transportation bill 
— packaging, marking, and documen- 
tation. Here again, while advances 
have been made, I think we ai’e still 
operating a feudal system, because 
there is no integrative mechanism 
which tells us what is best for the 
transporters, receivers and shippers, 

The Defense Supply Agency is ex- 
perimenting with new techniques 
using the Fairbanks Morse Corp, in- 
motion weighing and cubing machine^ 
called the Caprocon, The depot at 
Ogden, Utah, has had the Caprocon 
complex in operation for two years 
now, Besides automatically giving 
the weight, cube and piece data^ it 
assists in the preparation of gummed 
labels which are used in the prepara- 
tion of bills of lading, 

More importantly, the future plans 
call for the mechanization of their 
freight terminal. This will give them 
a highly autoniated/mechanized 
packing, containerizing and handling 


facility for both freight and parcel 
nost. Caprocon assisted in the op- 
erational concepts and preliminary 
design of that facility. 

Also, plans are being developed for 
a system to provide computer-pre- 
pared continuation sheets for govern- 
ment bills of lading. The system 
would use the address file and freight 
data file now in the computer memory 
along with specific weight, cube and 
piece data, provided by the Caprocon, 
for each shipment unit. In addition to 
the preparation of the government 
bills of lading, the cojnputer will be 
used to route, locate and manage 
material in process in the mechanized 
freight terminal. Also planned is the 
production of shipping addre.ss labels 
or stencils for automatic application 
on containers as they pass through 
the Caprocon. 

In packaging, we need much new 
thought and imagination, I have not 
seen much which minimizes cost while 
providing the requisite protection. It 
is becoming a self-contained industry 
whose motives, Dm sure, are good but 
which does not, in my opinion, give 
appropriate consideration to cost. 

Materials Handling Equipment 

Next, a comment on materials han- 
dling equipment, or lack thereof. Wc 
should be devising or selecting han- 
dling systems that are best suited to 
our military environment — a system 
specifically designed to complement 
the site, climate, labor, connecting 
transportation systems, and other 
critical features of an. area of opera- 
tions, What this means is that what 
works in Europe may not in Vietnam, 
and what is good for peacetime pur- 
poses may be quite unsuited for mili- 
tary contingencies. 

In advanced countries, distribution 
of goods is the third largest cost of 
doing business, topped only by the 
costs of labor and materials. It offers 
the greatest opportunity for using 
new efficiencies to reduce cost. One 
might say that the first great revolu- 
tion in American transportation took 
place years ago when the rails of the 
Union Pacific and the Central Pacific 
met and welded a nation together. 
The second revolution was the devel- 
opment of truck transport; the third, 
movement of cargo by air. 

Today we have the capability of ini- 
tiating a fourth revolution based on 
managerial potential: the welding to- 
gether of the capabilities of our rail- 


November 1969 



ways, highways, airways, waterways, 
and the associated elements which go 
to make up the total cost of transpor- 
tation into a great, unified, cost-effec- 
tive transportation system capable of 
meeting the staggering demands of 
the future. We commonly refer to this 
as intermodal transportation — an 
area fertile with opportunities for 
savings for customers as well as sup- 
pliers from through rates and single 
carrier responsibility. If we had a 
goodj dependable transportation 
service, we could reduce inventories 
and move into the big tent in cost 
reduction, 

Paradoxically, transportation, as 
viewed by a major customer, is in 
many respects an industry divided 
against itself. It consists of many sep- 


arate interest groups — shippers, car- 
riers, suppliers, investors — which 
form interacting alliances against 
each other to resolve specific issues 
that affect the industry as a whole. 
As I mentioned previously, the situa- 
tion is further compounded when we 
look at the accessory industries of 
packaging, materials handling, etc. I 
do not know whether this great Asso- 
ciation has attempted to broaden its 
spectrum by joining with the associa- 
tions supporting these other indus- 
tries, I hope you do so, and quickly. 
Thei'e is a lot of gold to be mined in 
developing strong integrative links of 
all industx'ies which contribute to the 
total cost of transportation. 

All of this is a far cry from the 
exciting future held out for space ex- 


ploration and the visionary adven- 
tures which sucli exploration conjures 
in our minds. What I have been 
talking about is what we live with 
day to day and, as the Army is ob- 
viously a good customer of your in- 
dustry, it is our duty to challenge you 
to provide us a better service at less 
cost, just as we are doing with indus- 
tries associated with research, devel- 
opment, and production. 

The Army is pressing for economies 
in every aspect of logistic endeavor. 
Because your share of this pie is so 
substantial, we must look to you for 
help. The Army would be very pleased 
to establish a joint panel with this 
Association to explore further the po- 
tentials I have touched upon and any 
others you may have in mind. 


Does the Air Force Really Want Value 
Engineering? 


Address by Lt Gen, H. E, Go/dfi- 
'ivortky^ USAF^ Dep. Chief of Staff 
{Systems and Logistics) ^ Hq.t U,S, 
Air ForcCf at the Air Force Systems 
Command/ Industry Conference, Colo- 
rado Springs, Colo,, Sept 29, 1969. 

I welcome the opportunity to par- 
ticipate at this Air Force Systems 
Command/ Industry Value Engineei'- 
ing Conference. The theme, ‘^Value 
Engineering! Responsibility of Man- 
agement,^’ is, I believe, particularly 
timely. Defense Department man- 
agers at all levels^ and their indus- 
try counterparts, are under consid- 
erable pressure to find more effective 
and less costly ways to adequately 
provide for this country’s defense. 
It is quite clear that the challenges 
to management, both in Government 
and industry, will be ever greater in 
the foreseeable future. 

Even the most ai'dent supporter 
would not suggest that value engi- 
neering holds the solution to all of our 
complex management problems, It is a 
discipline, however, designed to 
promote the achievement of essential 
functions at the lowest prudent cost. 
Value engineering, tlierefoi*e, deserves 
our careful attention to determine 
whether or not it is being exploited to 
the fullest. A conference of this type 
provides all of us with the oppor- 
tunity to explore the application of 
value engineering to a cross-section of 


industrial and defense operations. In 
the process, we gain an appreciation 
of the successes and problems of one 
another, 

For the purposes of this conference, 
1 consider it appropriate to address 
the contractor value engineering pro- 
grams and, more specifically, that 
part of the program directly related 
to contractual requirements ns speci- 
fied by the value engineering clauses 
in defense contracts, It is in this area 
that I believe we here have our 
greatest mutual interest. 

I have been asked to address the 
rhetorical question: *^Does the Air 
Force really want value engi- 
neering?” The answer is obviously a 
resounding and unqualified “yes.” 
Otherwise, I am sure we would not be 
here. 

Why do we bother, then, to ask the 
question? Since its Inception, the 
value engineering program has been 
beset with misunderstanding and in- 
hibiting inuendo. It has been neces- 
sary for us to constantly reassure our 
contractors of our sincere intentions. 
This conference is only one of many 
such efforts. Though we believe much 
progress has been made in gaining 
better understanding, much remains 
to be done, 

In 1967, the Defense Department 
directed the Logistics Management 
Institute (LMI) to undertake a study 
to determine whether significant op- 


portunities exist for increasing de- 
fense industry participation and ef- 
fectiveness in the DOD value engi- 
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neering: program, Also, the General 
Accounting Office (GAO) conducted a 
review of the Defense Department to 
determine how the value engineering 
progam was being managed* 

The findings and conclusions of 
these two reviews are strikingly sim- 
ilar, While recognizing past accom- 
plishments, both reviews indicated 
that much greater savings could 
result from an improved and intensi- 
fied vajue engineering program. The 
summary of the LMI review stated 
that **. . . significant opportunities 
exist for increasing defense industry 
participation and effectiveness in the 
DOD value engineering program 
through stimulating a much greater 
exploitation of the ^savings sharing* 
potential of industry-initiated Value 
Engineering Change Proposals 
(VECPs).** 

Both reviews were in substantial 
agreement as to the factors which 
wefe inhibiting value engineering and 
what was needed to effect improve- 
ments. I would like to identify and 
briefly discuss some of these with you. 
First," however, to put value engi- 
neering in perspective, let us look at 
the general environment in which we 
operate and where we are today. 

‘ Pcisf Value Engineering 
fxpenence . 

In the past five years, Air Force 
saving realized from approved Value 
Engineering Change Pioposals was 
$103,8 million. These *^saved” dollars 
became available for other urgent re- 
quirements. 

In the Air Force, we have experi- 
enced a generally upward trend in 
VECP submissions, approvals and 
dollars savings since we first started 
using value engineering clauses in 
mtracts. Frankly, while we derive 
me gratification from this record, 
\en we consider the increased dollar 
ue of contracts with value etigi- 
ring provisions during these same 
'S and the resultant increased op- 
mi ties for saving, we have to 
jde that the growth has been 
lan spectacular. 

Air Force expects, starting in 
Y 1970, and every year there- 
hile defense spending remains 
ially at the present' level,* to 
ich year the amount of dolldr 
realized from VECPs, We 
inue with this objective until 
atisfied that the potential of 
ram has been realized. 


If this seems ambitious, reflect for 
a moment on the experience of the 
Air Foi'ce Systems Command 
(AFSC), which is repi'esentative : 

« Only 31 contractors out of more 
than 200, or less than 15 percent, sub- 
mitted any VECPs in FY 1969, 

• Only 8 contractors submitted 10 
or more VECPs. 

• Several of our largest contractors 
submitted no VECPs during FY 
1969, 

• It is estimated that less than 20 
percent of our contractors have ever 
submitted a VECP. 

I could go on, but the evidence is 
clear. Where we get participation, we 
realize savings and there is every in- 
dication that the potential for in- 
ert ased participation is very I’eal 
indeed. 

It is not enough, of course, to just 
state we are going to get more 
VECPs and more savings, We must 
examine those factors which, to now, 
have tended to retard the program, 
and find ways to overcome them. At 
the same time, we must seek together 
new applications of value engineering 
and broaden the program even as we 
consolidate our gains. 

If it is to be successful, value engi- 
neering must have the support of top 
management, This is true as far as it 
goes which, unfortunately, is not far 
enough. At no place has value engi- 
neering had more support from the 
top than in the Defense Department 
and yet, as indicated by the Logistics 
Management Institute and General 
Accounting Office reports, success is 
not complete. One problem lies in a 
general resistance to change even 
where the concept is accepted. 

If the attitude is one of resistance 
to change, value engineering cannot 
thrive. It is a positive management 
attitude we need for a successful 
value ’ engineering program; an atti- 
tude which accepts not only the con- 
cept of value engineering, but also the 
inevitability of the change which will 
result, the need for change, if we are 
to have progress, and the acceptance 
of -the turmoil and controversy which 
may come from change as the price for 
that progress. 

Sharing Arrangement Not 
Understood 

At the risk of being quoted out of 
context by the adversaries of the so- 
called ^^military-industrial complex,** I 
would like to observe that sharing 


arrangements inherent in value engi 
neering contract provisions eflPectivoli 
put the Air Force and the contra etc i 
into partnership. But, as in all part 
nerships, the partners must con 
tribute to the accompli,shnient of somi 
common objective and, if they are sue 
cessful, both should benefit. The objee 
tive in this instance is to find a waj 
other than that specified in the con 
tract to perform or provide some re 
quired function for a lesser total cost 
The elements which contribute to this 
partnership are genei'ally as follows: 

• The Air Foi'ce must assure tha( 
the incentives in the value ongt 
neering clause are adequate to moti- 
vate the contractor. 

• The contractor must take the ini- 
tiative in generating and submitting 
properly prepared VECPs. 

• The Air Force must give VEGP{ 
objective and expeditious ovaluatiaii 
and communicate to the contractor 
the decisions. 

• For those proposals approved, the 
contractor must be compensated ir 
accordance with the terms of bis con* 
tract. 

Sounds simple, doean*t it? Unfortu- 
nately, like many things that appeal 
simple, it is exceedingly complex. Let 
us just look at these partnership 
contributions’* one at a time. 

First, the Air Force must assure 
that the incentives in the value engi- 
neering clause arc adequate to moti- 
vate the contractor. Since provision 
for value engineering was first incor- 
porated into the Armed Services Pro- 
curement Regulation (ASPR) in 1962^ 
it has been substantially revised tiirco 
times. Tlio most recent of these revi- 
sions is dated June 1, 1967. Each revi- 
sion broadened the areas in which 
value engineering could be applied 
contractually, improved the opportun- 
ities for the contractor to share in the 
savings which result from his efforts, 
and reiterated the DOD support for 
the program. And yet, as we noted, 
savings resulting from the program 
have not increased at a much greater 
rate than have defense expenditures 
and contracts with value engineering 
clauses. It would seem that either the 
incentives are not adequate, they arc 
not being properly applied, or they 
are not properly understood. 

We ax’e inclined to discount the firs I 
explanation — that incentives are noi 
adequate — if for no other reason than 
that the response by some contractors 
w proof to the contrary. Data fur- 
nished the Logistics Management In- 
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atitute for its study by five contrac- 
tors indicated that they were real- 
izing a return on their value engi- 
neering investment ranging from 6:1 
to 21:1, with the average being some- 
what more than 10:1. The LMI study 
did recommend, however, that DOD 
closely monitor experience and prob- 
lems under current AS PR value engi- 
neering provisions and make timely 
corrective revisions, as necessary, to 
maintain strong motivation for in- 
dustry VECP activity. This, from an 
Air Force standpoint, we intend to do. 

With regard to the second possible 
explanation — that value engineering 
incentives are not being properly ap- 
plied — contractors have been consist- 
ently critical of POD ^^customer’^ atti- 
tude in the area of contract negotia- 
tions concerning value engineering in- 
centive clauses. 

As stated in the LMI report, con- 
tractor personnel assert: 

• They have often been unable to 
negotiate a value engineering clause, 

• They have had difficulty in nego- 
tiating clauses providing for con- 
tractor sharing of future acquisition 
value engineering saving. 

• The contractor sharing percent- 
ages which they ai*e able to negotiate 
are often not in line with DOD policy. 

While there was probably justifica- 
tion for these assertions early in the 
program, they continue even after the 
causes have, for the most part, been 
corrected. Frankly, they begin to have 
the hollow sound of excuses. 

Consider these facts from the LMI 
report: 

• The dollar value of DOD con- 
tracts containing value engineering 
clauses rose from $3.3 billion in PY 
1963 to $22.6 billion in FY 1967. 

• As a percentage of total DOD 
procurement, contracts with value en- 
gineering clauses rose from 12.6 per- 
cent in PY 1963 to 67.3 percent in FY 
1967. 

• Examination of PY 1967 con- 
tracts with value engineering clauses 
indicates that contract negotiators in 
DOD are including value engineering 
clauses in the major dollar portion of 
their contracts; and are negotiating 
value engineering clauses providing 
not only for contractor sharing of in- 
stant contract, but also future acqui- 
sition and collateral savings. 

• On the contracts examined by 
LMI, the sharing features fit squarely 
within the ^^norms” of the Armed 
Services Procurement Regulation. 


LMI concluded, “We found no sup- 
port for a claim that this area of 
value engineering clause contract ne-s 
gotiations is a general problem, al- 
though there may have been specific 
instances in the past where Industry 
criticism was justified.” 

The evidence and the conclusionu 
notwithstanding, in the Air Force, we 
will continue to watch this area 
closely to assure that our contracting 
officers and negotiators comply with 
the intent, as well as the letter, of the 
AS PR. At any rate, we do not find 
evidence that the lack of applicatioh 
of value engineering incentives is a 
serious problem at this time. 

The third explanation for the lack 
of response to value engineering in- 
centives was that they were not un- 
derstood. Again referring to the Idjrfl 
report, it found that; 

• Top industry management does 
not always fully understand /the 
intent and objectives of the DOD 
VECP program and, consequenily 
sometimes fails to give its. full slip- 
port, Where top management does 
fully understand the program's objec- 
tives, we usually find aggressive, suc- 
cessful contractor VECP programs. 

• Where contractors focus their at- 
tention on the “savings sharing'* po- 
tential to themselves from the DOD 
VECP program, and relate these 
shares to augmentation of their 
income and to return on their value 
engineering investment, we found top 
management support was usually not 
a problem, 

• Some contract administration 
and comptroller personnel in detense 
industry do not fully understand the 
intent and objectives of the DOD 
VJSCP program and, consequently, 
fail to pursue it aggressively and fail 
to give proper visibility to industry 
benefits realized from the program. , 

It would not be realistic to draw 
any conclusions from these general 
findings. It does seem evident, how- 
ever, that the failure of value engi- 
neering incentives to do the job c ah be 
more clearly attributed to the fact 
that they are not understood, rather 
than to either a lack of adequacy or a 
lack of application. 

This undoubtedly, has a bearing on 
the second element of our partner- 
ship, which was that the contractor 
must take the initiative in generating 
and submitting VECPa, If the incen- 
tives are not understood, it would 
follow that the contractor would not 
be motivated to aulihiit VECPs. 


Wan# a Profess/ona/ Effort 

The ' submission of VECPs by the 
contractor is voluntary. If the pro- 
grntn la to experience the growth 
which wc see for it, contractor man- 
agement, from top down, must become 
enlightened. This must be followed up 
with positive and aggressive action, 
^Don't misunderstand me. We do not 
just" want VECPs. We want a profes- 
sional effort. 

VECPs should have the same euro 
and therdugbness in preparation as 
any other industry proposal to a cus- 
tomer The LMI- study recommended 
grcc^.ter industry emphasis on such 
matters ^8 ; 

Reduction of length of VECP 
processing time within industry itself. 

• Improvement of the quality of in- 
dustry VECiPs with' more complete 
supporting technical 'information and 
cost analysis. ’ 

* l^atablishment of early and con- 
tinuing VECP communications chan- 
nels with DOD counterparts, 

1 Wodld like to add to these some 
recommendations of my own for our 
industry partners, ^ 

First, take a look at your Value 
Engineering Program and, if it 
needs it, revitalize it. Make sure 
it is' an organized effort and that 
it has your support in attitude, as 
Well as support in concept. Make 
sure itils not concentrating in the 
cost reduction area to the exclu- 
filon of the more difficult, but 
profitable, VECP. .Establish goals 
for your" Value Engineering pro- 
gram and follow through — not 
goals on numbers of VECPs, but 
goals on. dollars accruing to you. 

Second, look for ways to ex-< 
pand the , application of value 
eitglheerlngi to your advantage^*^ 

, For e^fample, do you- have a 
Value Engineering Program for 
your, subcontractors? You stand 
to beiieAt from their efforts. The 
evidence is that very fejv con- 
tractors are giving this aspect 
of the. program the attention it 
de^ry^B, 

li is not my intention to gloss over 
the part the Alt Force plays in the 
subtnission of VECPs. In addition to 
the motivation provided by^'the incen- 
tivea, the Air Force must demonstrate 
by its actions that It is receptive if we 
are to Succeed. This is the third 'ele- 
ment of the partnership ; that the Air 
For6e must give VECPs objective and 
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expeditious evaluation and communi- 
cate to the contractor its determina- 
tion. 

To quote from the LMI report: "The 
belief of many in defense industry 
that their DOB 'customer* attitude is 
often out of step with the intent of 
the DOD VECP program is a general 
problem and may he the most serious 
single cwreni im/pediment to more 
aggressive defense industry VECP 
activity, “ It was the LMI conclusion 
that "defense industry will increase 
its VECP activity significantly when 
it is generally convinced that its 
DOD 'customer'— at all levels of De- 
fense Department — is receptive to in- 
dustry initiated VECPs,” 

Further, the major industry criti- 
cisms, as reported by the LMI, in the 
VECP processing area were: 

• Too many industry VECPs are 
disapproved by DOD, 

• Too many industry VECPs are in 
the hands of DOD for ^'excessively 
long” times before being approved or 
disapproved. 

• Too many industry VECPs are 
disapproved with no reasons or with 
only cryptic reasons for disapproval 
furnished the submitting contractor. 

• Contractors are not given an op- 
ortunity to correct defective VECPs 
> that they can be approved, 

• “Feedback” information to in- 
ustry from DOD on the status of its 
^ECPs is generally inadequate. 

Although these are criticisms 
igainst DOD| the Air Force readily 
admits its share of the responsibility. 
As these and other problems are iden- 
tifledj W 0 take action to overcome 
them, 

Pertinent to the criticism that too 
.ny VECPs are disapproved, we 
nt approved VECPs because ap- 
ovals mean savings. Of course, the 
ECP must be adequately prepared 
ad properly supported, which is the 
responsibility of the contractor. But 
he Air Force must assure that those 
vith merit are not disapproved be- 
ause of an anti-change attitude or 
[ome other insufficient reason. 

We maintain management visibility 
n this area by requiring a report 
tating the reasons for disapproval on 
ny VECP on which the savings are 
stimated to exceed $60,000. Each auc- 
eeding level of management, through 
lOD, has an opportunity to question 
le judgment of the disapproving or- 
anization, Although this does not 
)lve all our problems in this area, it 


does tend to inhibit capricious disap- 
proval actions. 

As far as processing time on 
VECPs is concerned, we in the Air 
Force are making progress, A "bench 
mark” of 60 calendar days processing 
time from submission by the con- 
tractor to approval or disapproval by 
the contracting agency has been es- 
tablished by DOD. Each of the De- 
partments has accepted a goal stated 
in terms of a percentage of VECPs 
received which will be processed in no 
more than 60 days. The Air Force 
goal, which is by far the most strin- 
gent of any of the DOD organiza- 
tions, is that 77 percent of all VECPs 
must be processed within 60 days. In 
FY 1969, we made this goal. 

In the area of communications, 
where it is alleged that the reasons 
given for disapprovals are not ade- 
quate or “feedback” is deficient, we 
will continue to strive for improve- 
ment. 

We in the Air Force will continue 
to seek ways to create a more positive 
climate for the reception of VECPs, 
We are sensitive to the charge that a 
negative “customer” attitude may be 
the most serious single impediment to 
industry VECP submissions. We 
intend to demonstrate that we are “in 
step** with the intent of the VECP 
program. 

The fourth and last element of our 
industry- Air Force partnership is that 
the contractor must be compensated 
in accordance with the terms of his 
contract. I mention this only because 
there have been reported instances 
within DOD when VECPs have been 
disapproved, and then processed as 
engineering change proposals, de- 
priving the contractor of the oppor- 
tunity to share. 

Also, there are reported instances 
where subsequent to the submission 
and approval of a VECP, attempts 
were made to negotiate sharing ar- 
rangements less favorable to the con- 
tractor than those contractually speci- 
fied. 

These, or any similar actions, are 
contrary to the intent of the VECP 
program and will be dealt with posi- 
tively if they come to our attention. 

In conclusion, I hope I have an- 
swered the question as to whether 
the Air Force really wants value en- 
gineering. If you had doubts, I hope 
these doubts have been dispelled, I 
want to leave you with the impression 
that the Air Force is far from satis- 
fied with our VECP progress to date. 


We are not here to take comfort in 
our past accomplishments, but to ded- 
icate ourselves to an even greater 
effort. 

We must face the fact that there 
are forces inherent in the Air Force 
and industry which work against the 
achievement of our objectives. It is 
our collective management responsi- 
bility, through the demonstration of n 
positive attitude, to counteract tlicae 
negative forces, 

I am confident that the Air Force, 
in partnership with industry, and to 
our mutual benefit, will find the way 
to give the VECP program new ami 
vigorous life. Your success, to date, ia 
simply a prologue to the accelerated 
efforts you will be called upon to 
make in the coming years. For what 
we know now about the potential of 
value engineering indicates we have a 
long way to go in exploiting it. 


Modular Combat Radio 
Proposed by Army 

A modular tactical radio communi- 
cation system, adaptable to different 
combat needs, has been proposed by 
the Army Combat Developments Com- 
mand (CDC), Fort Belvoir, Va. The 
system would take advantage of tech- 
nological advances in microelectronics 
to reduce costs and logistic support 
problems through the development of 
common-use modules. 

As envisioned by CDC, the system 
would consist of a family of inter- 
changeable common units, elements, 
modules, or subassemblies, providing 
numerous configurations to meet spe- 
cific mission requirements of various 
users, including aircraft, vehicles and 
manpacks. 

To reduce or eliminate enemy in- 
terference, countermeasures actions 
and frequency allocation problems, 
each radio configuration would pos- 
sess only those capabilities necessary 
to meet normal communications needs. 

High reliability and low failure 
rates would provide the system with 
average trouble-free, in-service per- 
iods of years rather than just days or 
weeks. Equipment would then bo 
scheduled for replacement at the end 
of specified periods of time, 

According to CDC, configurations 
or major assemblies could consist of 
replaceable modules with cost and re- 
liability levels permitting disposal- 
on-failure as more efficient and eco- 
nomical than module repair. 
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DEPARTMENT OF DEFENSE 

Lt Geiu Arthur W. Oberboek, USA, 
has assumed the position of Dir*, 
Weapons Systems Evaluation Group, 
Office of the Dir. of Defense Research 
and Engineering. 

Hugh McCullough is the new Spe- 
cial Asst, to the Asst. Secretary of 
Defense (Installations and Logistics), 

Maj. Gen. Thomas H. Scott Jr., 
USA, has succeeded MaJ, Gen. Robert 
C. Kyser, USA, as Dep, Dir,, Defense 
Supply Agency, Cameron Station, 
Alexandria, Va, Maj. Gen. Kyser has 
retired. 

Rear Adm. Fowler W. Martin, SC, 
USN, is now Commander, Defense 
Electronics Supply Center, Dayton, 
Ohio. 

DEPARTMENT OF THE ARMY 

Maj, Goii. George W. Casey has left 
the Combat Arms Group, Combat De- 
velopments Command, Fort Leaven- 
worth, Kan., for duty in Vietnam as 
Asst. Commander, 1st Cavalry Divi- 
sion (Airmobile) 

Col. Ernest Graves Jis is the new 
Dep. Dir, of Military Construction, 
Office of the Chief of Engineers, 
Washington, D.C. 

CoL Carroll N. LeTellier has suc- 
ceeded Col, Edwin R. Decker as Dis- 
trict Engineer, St. Louis District, 
Corps of Engineers, St. Louis, Mo. 

Col. Charles L. Anderson, USA, has 
been named Dir. of Terminals, Hq , 
Military Traffic Management and 
Terminal Service, Washington, D.C. 


ABOUT PEOPLE 


tions (Air), Washington, D.C. 

Rear Adm. Frank H. Price Jr. is 
now Vice Commander, Naval OicL 
nance Systems Command, Wash- 
ington, D.C. 

Rear Adm. James H. Smith Jr. has 
been appointed Commander, Naval 
Aviation Integrated Logistics Support 
Center, Patuxent River, Md. 

Rear Adnu (designee) Robert C. 
Gooding is the new Vice Commandei', 
Naval Ship Systems Command, Wash- 
ington, D.C. 

Capt. Donald G. Iseliii, CEC, has 
been named Dep, Commander for 
Planning, Naval Facilities Engi- 
neering Command, Washington, D.C. 

Capt. Leslie O. Larson, SC, has 
been assigned as Dir, of Procurement, 
Office of Asst, Secretary of the Navy 
(Installations and Logistics), 

DEPARTMENT OF THE 
AIR FORCE 

Maj. Gen, William V. McBridge has 
assumed duties as Dep, Chief of Staff 
for Operations, Hq, Military Airlift 
Command, Scott AFB, 111. His re- 
placement as Dep, Chief of Staff, Ma- 
teriel, is Brig, Gen. Artluir W, Cruik- 
shank Jr. 

Maj. Gen, Paul R. Stoney has as- 
sumed command of the Air Force 
Communications Service, Scott AFB, 
111 . 

Brig. Gen. Donald F. Blake re- 
placed Brig. Gen. Harold V. Larson 
as Dir, Military Assistance and 
Sales, Office of the Dep, Chief of 
Staff, Systems and Logistics, Hq. 
USAF. 


DEPARTMENT OF THE NAVY 

Rear Adm. James V. Bartlett, CEC, 
has been assigned dual positions as 
Vice Commander, Naval Facilities 
Engineering Command, and Dep. 
Chief of Civil Engineers of the Navy, 
Washington, D.C. 

Rear Adm. Robert L, Long has been 
named Dep, Commander for Fleet 
Maintenance and Logistic Support, 
Naval Ship Systems Command, Wash- 
ington, D.C, 

Rear Adm. Gerald E. Miller is tho 
new Asst. Dep, Chief of Naval Opera- 


Defense Industry Bulletin 
Gets New Editoi* 

Lt, Col. Matthew W. Irvin, USA, 
editor of the Defense Indus It’ i/ Bul- 
Ictin since September 1968, has 
retired from the Army, as of Oc- 
tober 31, 1969, after 26 years of 
service. 

The acting editor of the Biilletm 
is now Capt. Frank W. Kafcr, 
USAF, associate editor since join- 
ing the staff in February 1968. 


Brig, Gen. Carroll N, Bolender is 
the new Dep. Dir. of Development, 
Office of the Dep. Chief of Staff, Re- 
search and Development, Hq. USAF. 

Brig. Gen. John S. Chandler is now 
Asst, Dep. Chief of Staff, Systems, 
Hq. AFSC, Andrews APB, Md. His 
former position as Systems Program 
Dir., F-111 Progi'am, Aeronautical 
Systems Div., AFSC, Wright-Pat- 
terson AFB, Ohio, was filled by Brig. 
Gen. Alfred L. Esposito, 

Brig. Gen. Robert E. Hails has been 
assigned as Dep. Chief of Staff, Main- 
tenance Engineering, Hq. AFLC, 
Wright-Patterson AFB, Ohio. Algo at 
Hq. AFLC, Brig. Gen. William A. 
Jack is the new Dep. Chief of Staff 
for Supply. 

Col. Howard L. Byerley is now In- 
spector General for the Air Force 
Communications Service, Scott AFB, 
111. Also at Hq,, AFCS, Col. Thomas 
G. Sams has assumed the duties of 
Dir,, Command and Control, Office of 
the Dep. Chief of Staff, Operations. 

Col. Jack M. MacGregor is the new 
commander of the Data Systems 
Design Center, Suitland, Md. 

Col. Tipton P. jyiott-Smitli is the 
newly assigned Commander, Aero 
Propulsion Laboratory, AFSC, 
Wright-Patterson AFS, Ohio. 

Col. Robert C. Mathis has taken 
command of the Rome Air Develop- 
ment Center, AFSC, Griffis AFB, N.Y. 
He succeeds Col. George A. Zahn, 
who has retired. 

Col. Donald J. Seed has been named 
Chief of Procurement and Production, 
B-1 System Program Office, Aero- 
nautical Systems Div., AFSC, Wright- 
Patterson APB, Ohio. 


Army Seeks Flying Gas Tank 

Combat Developments Command, Ft. 
Bel voir, Va., proposes to use Army 
cargo and utility aircraft as flying 
tanks for fuel, oil and lubricants for 
units operating in forward operating 
areas. Consisting of ISOO gallon con- 
tainers, the system should be able to 
pump 400 gallons a minute through 
four hoses. 
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VECPs Save $84 Million in FY 1969 


The Defense Department accepted 
1,221 contractor Value Engineering 
Change Proposals (VECPs) during 
PY 1969, reducing Defense contract 
costs more than $84 million, according 
to the Office of the Assistant Secre- 
tai*y of Defense (Installations and Lo- 
gistics). Through the value engi- 
neering clause in their contracts, the 
companies* shares of savings varied 
from 20 to 60 pei*cent. The following 
companies had Hi-Dollar VECPa (net 
savings of at least $50,000 before 
value engineering sharing) accepted 
during PY 1969: 

Aerojet General Corp.; Aircraft 
Armaments, Inc.; American Electric 
and Machine Co,, Inc,; Apex Metal 
Stamping Co,, Inc.; API Instruments 
Co,; ARP Products, Inc,; Aseco, Inc.; 
AVCO Corp.; Bell and Howell Co,, 
Inc.; Bendix Corp,; The Boeing Co*, 
Inc,; Bowen-McLaughlin-York, Inc.; 
Bulova Watch Co,, Inc,; Burroughs 
Corp. 


Saun Manufacturing and Engineering 
Corp. 

Lasko Metal Products; Litton In- 
dustries Inc,; Lockheed Aircraft 
Corp.; LTV, Jnc.; Magnavox Co.; 
Martec, Inc.; Martin-Marietta Corp.; 
Melpar, Inc.; North American Rock- 
well Corp.; Northrop Corp,; Ocean 
Products, Inc,; Olin Mathieson Chem- 
ical Co,; Phileo-Pord Corp,; Raytheon 
Co.; RCA Corp,; R.C. Can Co,; REDM 
Corp.; Reflectone, Inc,; Rubber Fabri- 
cators, Inc. 

Sanders Associates, Inc.; Sav- 
geant-Pleteher Co.; Speri’y Rand 
Corp,; Tacoma Boatbuilding Co.j Inc,; 
Textron, Inc,; Thompson Aircraft 
Tire Corp,; United Aircraft Corp,; 
Westinghouse Electric Corp.; Wythe 
Tool and Machine, Inc.; Yankee Hill 
Machine Co,; Zenith Radio Corp, 


Revised Edition of 
ITAR Available 

The regulations on Intcriutlori 
Traffic ill Arms (ITAR) Imvo bc<' 
revised by the Department of State 
The publication inclades oxwrpt 
from the Mutual Security Act o( 195 
(as amended), Executive Order 1^973 
** Ad ministration of Foreign Assist 
anco and Related Functions/* and Ex 
ecutive Order 11432, “Control o 
Aiws Imports,** 

The August 1969 edition of the re 
gulations, of interest to industry con 
corned with commoi^clal exports o 
arms, ammunition, military equip 
ment, and technical data rclntiiii 
thereto, is nvailablo without cherg^ 
from the Office of Munitions Control 
Department of State, Washington 
D.C, 20520, 


Contractor Retention of Classified Material 


Caterpillar Tractor Co,, Inc.; 
Chamberlain Corp,; Condec Corp.; 
Continental Aviation and Engineering 
Corp.; Crowell Constructors, Inc,; 
Cullman Metaleraft; Daily Tube 
and Form Co,, Inc.; Day and Zim- 
merman, Inc,; Eastern Tool and Man- 
ufacturing Co.; EG&G, Inc.; Fair- 
child Hiller Corp.; Fniin-CoJmon Con- 
tracting Co. 

Gallon Amco, Inc,; Garrett Corp.; 
F. W. Gartner Co.; General Dynamics 
Corp,; General Electric Co,; G.O. 
Green Inc.; Goodyear Aerospace Co., 
Inc.; Gi'uinman Aircraft Engineering 
Corp.; Kayes International Corp.; 
Hercules, Inc.; Hochtief AG; Honey- 
well, Inc.; Hughes Aircraft Co.; 
Kaiser Jeep Corp,; Kennedy Van 


Navy RDT&E 
Guide Available 

The third edition of the “Research, 
Development, Test and Evaluation 
Management Guide,** published by the 
Assistant Secretary of the Navy (Re- 
search and Development), is now 
available. 

Identified as NAVSO P^2467, 
copies are $S.60 each from the Super- 
intendent of Documents, U.S. Govern- 
ment Printing Office, Washington 
D.C. 20402. 


The Office of Industrial Security, 
Defense Supply Agency, i^eports that 
occasionally, during recurring inspec- 
tions of contractor facilities, it has 
been discovered that a contractor is re- 
taining certain classified information 
without proper authority. When re- 
tention of such material would mate- 
rially assist the contractor in his per- 
formance on other government con- 
tracts, he may request authority to 
retain the material in accordance with 
paragraph 61 of tlie Industrial Secu- 
rity Manual (ISM) for Safeguarding 
Classified Information (Attachment 
to DD Form 441), 

In several instances, oontractore 
have stated that they had a valid need 
for rertontion of certain classified 
material and had actually requested 
necessary authority, but had been 
unable ito establish communications 
with the former contracting officer to 
obtain the authority. Because of such 
situations, procedures have been in- 
corporated in Change 2 to the ISM 
which will enable the contracting of- 
ficer of a current classified contract to 
transfer material from a previous 
contract to the current contract. The 
revised procedure is intended to ease 
the problems encountered by contrac- 
tors in obtaining retention authority 
when a “need to know** exists, and to 
assure that the material, which is I’e- 


tained, remains under govormnonl 
cognizance* 

Classified material, transferred 
under those procodiires, must be Iden- 
tified as follows: 

• Top Secret and Secret nialorifll 
shall be Identified in a list of specific 
documents unless, m the case of 
Secret documents only, the con- 
tr nesting officer has authorized 1 dent I- 
fication by subject matter and npj)ix»c- 
imate number of documents. 

• Confidential material shall bo 
identified by subject matter and ap- 
proximate number of documonta. 

This material must also bo identi- 
fied as to its origin. Ultimato disposi- 
tion or (I eel assl fication responsibility 
will remain with its originating 
agency. 

When retention approval is granted 
the contractor, the current con- 
tracting officer will so notify the con- 
tracting officer who had previous cogr- 
nizance over Uio classified matoriah If 
the material involved is the informa- 
tion of a DOD user agency and H 
being retained by a contractor of a 
non-DOD user agency, or vice veraaj 
or between non-DOD agencies, the 
concurrence of the original con- 
tracting officer must be obtained by 
the currejii contracting officer prior to 
granting the retention authority. 
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Aerospace Medical Division 


Applicofion of Medical Knowledge to 
Operotion of Aircraft ond Space Vehicles 

Major General Charles H. Roadman, USAF 


I n November 1969, the dream of 
a f^w farsighted, research-oriented 
Air Force medical oHicers came into 
reality with the organization of the 
U.S, Air Force Aerospace Medical 
Center. Assigned to the Air Train- 
ing Command and located at Brooks 
APB, Tex., the center was the initial 
stop toward placing management of 
aerospace medical I’caearch and de- 
velopment, medical education, and 
certain clinical medicine practices 
under one command, 

On November 1, 1961, the center 
was transferred to Air Force Sys- 
tems Command (AFSC) as the 
Aerospace Medical Division (AMD). 
Certain aeromedical research-ori- 
ented units, already assigned to 
AFSC, were transferred to the AMD 
in early 1962, thus bringing all Air 
Force-sponsored aerospace medical 
research and development under the 
direction of one command. At the 
same time, AMD retained Us educa- 
tional and clinical medicine missions. 

The philosophy behind this thi*ee- 
fold niission is that each facet of the 
total effort supports the other two, 
It provides a favorable climate for 
rapid advancement in medical knowl- 
edge with wide and prompt dissemi- 
nation of new concepts into medical 
and operational practice. Medical re- 
search and development account for 
the largest part of AMD's total 
elTort. Roughly 70 percent of our 
budget, our physical facilities, and 
the talents of our professional and 
technical people is spent on research 
and development programs, 

Clinical practice claims about 20 
percent and the balance of 10 per- 
cent goes into medical education. Of 
course, there is a good deal of inter- 
change in personnel and equipment 
among the three missions. The re- 
search people do some teaching and 


they may also participate in medical 
practice, particularly in connection 
with experimental programs. Clini- 
cal personnel do research and teach- 
ing, and the teaching staff engages 
in medical practice and research 
efforts. 

The proportion of AMD's total ef- 
fort, assigned to any one facet of 
the mission, does not necessarily re- 
flect the relative importance of that 
area to the Air Force or to the na- 
tion, Thu educational function, for 
example, is the prime source of 
trained specialists in aerospace med- 
icine, not only for this co\intry but 
for many of our allies. A great many 
of the medical officials trained by 
AMD are now with the airlines, in 
aerospace industries, and with other 
government agencies, such as the 
Federal Aviation Agency and the Na- 
tional Aeronautics and Space Admin- 
istration (NASA), 

To carry out its triple-mission, 
AMD plans and directs the operation 
of five facilities at four geographic 
locations in Ohio, New Mexico and 
Texas. Each of these fneilities has 
its own commander and their mis- 
sions reflect the varied aspects of 
the AMD mission. 

Wilford Hall Hospital 
and Epidemiological Laboratory 

Lackland AFB, Tex,, some 12 
miles from tho headquarters of the 
Aerospace Medical Division at Brooks 
APB, Tex,, is the home of two AMD 
units — Wilford Hall USAF Hospital 
and the U.S, Air Force Epidemiologi- 
cal Laboratory. 

Wilford Hall USAF Hospital is 
the primary clinical component of 
the division. This 1,100-bed institu- 
tion is the Air Force's largest hos- 
pital and one of two AMD units 
where all three phases of our mis- 


sion — education, research and clini- 
cal medicine — are carried out It 
serves Lackland, the basic training 
center of the Air Force, as a base 
hospital and provides medical care 
for a large local military population, 
It also serves the Air Force as a 
referral center for complex diagnos- 
tic problems on a worldwide basis. 
The hospital staff has the capability 
of performing any of the compli- 
cated surgical procedures that are 
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performed in most major medical 
centerSi including kidney transplants 
and open heart surgery* It is the 
only Air Force hospital with a pro- 
gram for the treatment of chronic 
kidney ailments using the artificial 
kidney and, as the cancer treatment 
center for the Air Force, Wilford 
Hall maintains the central tumor 
registry. 

This facility presently has the case 
histories of over 18,000 cancer pa- 
tients in computer memory banks 
with more added each day. The com- 
puters can quickly identify the type 
of cancer and greatly expedite treat- 
ment procedures by rapidly identify- 
ing the most successful mode of 
treatment in past cases, “Big Willie,” 
as the hospital has come to be known, 
has two other Air Force-wide mis- 
sions. It is the sight and hearing 
center of the Air Force and, as such, 
is the home of the Air Force Central 
Eye Bank. Prom this facility fresh 
ocular tissue can be shipped to other 
Air Force medical facilities as re- 
quired. 

In the education portion of AMD's 
mission, Wilford Hall conducts over 
40 medical education courses, These 
are primarily postgraduate training 
jn the form of internships in medi- 
cine and dentistry, and residency 
training in 18 medical, surgical and 
dental specialties, plus hospital ad- 
ministration. Fellowships in 11 sub- 
specialties are also available at Wil- 
ford Hall, the only Air Force hos- 
pital with a fellowship program. 

The XJ.S. Air Force Epidemiologi- 
cal Laboratory, also located at Lack- 
land AFB, is responsible for the in- 
vestigation of epidemics that might 
pose a threat to Air Force personnel 
any place in the world. In 1966 this 
organization was instrumental in pre- 
venting an epidemic of meningitis 
among basic training students at 
Lackland. Early identification of the 
specific meningitis bacteria assisted 
the medical staff at Wilford Hall 
Hospital in treatment and enabled 
initiation of early preventive meas- 
ures that halted the epidemic. 

Aerospace Medkal Research 
Laboratory 

At Wright-Patterson APB, Ohio, in 
our Aerospace Medical Research Lab- 
oratory (AMKL), research is con- 
ducted in the fields of toxicology, bio- 
mechanics, human engineering and 


life support. Founded 34 years ago 
primarily to fabricate and tost new 
flying safety devices and systems for 
the protection of man in high-speed 
aircraft, this laboratory now repie- 
sents a capability in man and equip- 
ment not duplicated anywhere in the 
free world. 

Toxic hazard studies have been un- 
derway at AMRL for a number of 
years. These studies utilize a group 
of space cabin simulators known as 
"Thomas Domes.” In one study all of 
the material to be used in the Apollo 
spacecraft was ground up and heated 
to out-gaa into the chambers where 
laboratory animals were exposed. 
Object of the study was to determine 
what effect the trace contaminants 
might have on the animal's ability 
to perform. Studies of this nature 
can be conducted for any prescribed 
period of time, and a fall-out benefit 
of this and similar studies in the 
past is expected to be an increased 
knowledge of the effect of air pollu- 
tion on urban population centers. 

On a specially constructed vibra- 
tion couch at AMRL, various fre- 


quency vibrations are produc'd h | 
study their effect on man’s abi^W 
perform. In the early Titan 
fuel sloshing around in the 
up pogo vibration at lift-off. AMRl 
scientists, by producing this sar-! 
vibration on the couch, were nbleti 
determine that these vibration; 
though they posed no physical 
to our asti’onauts, would prever.t 
them from performing necessary 
tasks during the critical period o\ 
lift-off. As a result of these studlci> 
the Tital fuel system was redesigned 
and the pogo effect eliminated. Re- 
cently, this couch has been used 
study some of the vibrations ex- 
pected to be encountered in super- 
sonic flight at low levels. 

Aeromedicol laboralory 

At Holloman ApB, N.M., the divi- 
sion's Aeromedical Research Lnbora- 
tory maintains a large research ari- 
mal colony. Here Rhesus monkeys and 
chimpanzees are taught to perform 
discrete tasks, while base-line data 
is kept on the individual animals and 
the species, This provides laboraloty 


THOMAS DOMES at the a670th Aerospace Medical Research Laboratory are 
used to study toxic hazards from space capsule materials that might threaten 
man's safety during flight, < 
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scientists excellent subjects for use 
in those experiments not feasible for 
the human volunteer. 

The possibility of damage to a 
spacecraft in flight has raised the 
question of emergency procedures 
after an explosive decompression. 
Our concern is not only with the 
time of useful consciousness, but 
more specifically with the time avail- 
able to save the crewman’s life and 
to prevent permanent brain injury. 

At the Holloman laboratory, 
trained chimpanzees have been ex- 
posed to a near vacuum for as long 
as three and one-half minutes. After 
recompression and with a four-hour 
recovery period, the animals per- 
formed at a level consistent with 
their capability before exposure* The 
exposure time of three and one-half 
3ninutes cannot be extrapolated di- 
rectly to human beings, but we do 
know that man can withstand a much 
longer exposure than had previously 
been thought possible, 

Human reaction to linear decelera- 
tion is of particular interest to sci- 
entists at Holloman* On the Daisy 
track, where a sled propelled down 
the track by compressed air is braked 
to a pre-programmed stop by water 
brakes, several studies have been 
conducted on man’s limits in expo- 
sure to impact* Some of the more re- 
cent studies on the Daisy track have 
been the testing of the seat belt re- 
straint mechanisms for the F-111 
aircraft and the Apollo spacecraft. 

School of Aerospace Medicine 

The U.S. Air Force School of Aero- 
space Medicine is located with divi- 
sion headquarters at Brooks AFB, 
Tex, This organization was activated 
in 1917 as the Aviation Medicine Lab- 
oratory at Mineola, N.Y, The history 
and progress of the School of Aero- 
space Medicine from its activation is 
in a real sense the history and prog- 
ress of aerospace medicine. 

In 1949, several years before Sput- 
nik, the school organized the first 
department of space medicine in the 
free world. Since that time it has 
played a key role in research in space 
cabin atmospheres, radiation hazards, 
disorientation, space nutrition, and 
a variety of other problems encoun- 
tered in aerospace operations, The 
school conducts over 30 courses in 
specialized training that vary in 
length from three days to three 
years. 


In the clinical medicine portion of 
our mission, the school’s Aeromedi- 
cal Consultation Service is responsi- 
ble for the initial medical evaluation 
of NASALS pi'ospective astronauts 
and the Air Force’s aerospace test 
pilots. Similar medical evaluations 
are performed on personnel for a 
number of government agencies. 

Because of this ability to accom- 
pliah very detailed medical evalua- 
tions, the school established a refer- 
ral service for flying personnel sev- 
eral years ago. Anytime an air crew 
member’s fitness for flying is ques- 
tioned and it cannot be resolved at 
his home base, he is referred to the 
school for examination and evalua- 
tion. Nearly 50 percent of these 
questionable cases are retuimed to 
flying status after thorough, detailed 
medical evaluations. This program 
has resulted in potential savings to 
the taxpayer of well over $300 mil- 
lion in the past eight years. 

Another example of systems-oxd- 
ented work conducted by AMD orga- 
nizations is the research on habitable 
atmospheres for space cabins at the 
School of Aerospace Medicine. These 
studies have been performed for 
NASA in validating the Gemini- 
Apollo cabin environments, and to 
validate atmospheres for planned 
Air Force space flight including the 
Air Force space flight. 

Studies completed under this pro- 
gram indicate that no ill effects re- 
sult from the use of an atmosphere 
composed of 70-percent oxygen and 
30-percent helium at a pressure of 
five pounds per square inch. Other 
atmospheric studies have been with 
100-percent oxygen, and mixtures of 
oxygen and nitrogen. As a result of 
these studies, we are now able to 
offer systems designers a choice of 
several cabin environments that will 
not impair the ability of astronauts 
to function. 

In addition to specific mission 
achievements, AMD has made a con- 
certed effort to support our forces 
in Southeast Asia. Besides providing 
trained medical personnel to medi- 
cal facilities in Southeast Asia, AMD 
research and development personnel 
have been responsible for a number 
of items in direct support of com- 
bat forces there. 

To provide comfort to pilots flying 
in unventilated aircraft at low alti- 
tudes in tropical climates, our re- 
searchers adapted a rubberized vest 
circulating chilled water through 


tubes from an ice chest, using an 
electric pump. The vest weighs ap- 
proximately three pounds and is 
worn under the flying suit. The 
weight of the entire unit for two 
men is less than 60 pounds, includ- 
ing 26 pounds of ice, and it occupies 
about 1 cubic foot of space. In a 
humid atmosphere at temperatures 
of 115 degrees P., it cools two men 
for a period of two hours. 

In 1963, the human engineering 
people in the laboratory at Wright- 
Patterson APB started working on 
the theory of lateral sighting tech- 
niques for aircraft, A modified gun- 
sight was devised from this lateral 
firing concept and tested in a C-47 
aii'craft. This led to the development 
of what we now know as "Puff, the 
Magic Dragon.” Gunship II utilizing 
a C-130 aircraft and this same lat- 
eral firing concept is now in use in 
Southeast Asia. 

Other developments in support of 
the Vietnam conflict include a new 
litter rack system for aeromedical 
evacuation flights on C-141 aircraft 
This new development enables medi- 
cal attendants to draw a litter from 
its normal flight position while a 
patient receives whatever care is 
needed, The litter then slides back and 
is locked in its regular position. 

A second major development in 
aeromedical evacuation occurred dur- 
ing 1968 when the Air Force ac- 
cepted the first C-9 aircraft This is 
the only aircraft designed specifically 
for the air evacuation mission of 
Military Airlift Command and the 
interior configuration of the aircraft 
was designed by AMD personnel. 

Prom the early days of aviation, 
components of the present Aerospace 
Medical Division have paralleled the 
extraordinary achievements of air- 
craft engineers in evolving high- 
speed, high-alitude flight systems 
by reconciling them with human 
needs and limitations. These advances 
have contributed significantly to the 
safety and comfort of passengers in 
modern jet transports, Since World 
War II the same progress has con- 
tinued by extension to rocket air- 
craft and space vehicles. Eventually 
these innovations will be enjoyed 
routinely by travelers in supersonic 
transports, orbital gliders and inter- 
planetary spacecraft. The work that 
is going on within the Aerospace 
Medical Division today will play a 
key role in this development. 
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Defense Indusirial Plant Equipment Center 


Managing Government-Owned Equipment 


Captain Hugh D. &yrd, SC, USM 


O n the organi 2 ation chart of the 
Defense Supply Agency (DSA), 
the Defense Industrial Plant Equip- 
ment Center (DIPEC) at Memphis, 
Tenn,, appears to be one of several 
like major field activities of this 
logistics agency, devoted to the man- 
agement of common supplies for the 
Defense Department. 

Such is not the case, however. 
DIPEC is to DSA as Alaska or 
Hawaii is to the other 48 states. 
While alike in many respects, in 
others DIPEC is startingly different 
from the other DSA field activities, 
The principal differences are three- 
fold. 

First, the other centers primarily 
manage expendable, non-recoverable 
items not requiring maintenance. 
DIPEC manages expensive end items 
or equipment which are not expend- 
able and have long life expectancies. 

Second, while the other centers deal 
almost entirely with military activi- 
ties, many of DIPEC's customers are 
defense contractors who have been au- 
thorized to use government-owned in- 
dustrial plant equipment (IPB) in 
connection with a defense production 
program, 

The functional relationships be- 
tween DSA /DIPEC and the other 
military components relative to IPE 
management also differ from the 
norm. 

DIPEC is the logical outgrowth of 
a program initiated by the Military 
Departments immediately after the 
end of World War II, In order to pre- 
clude at least part of the difficulty 
experienced in increasing the national 
production base to meet defense pro- 
duction needs for World War 11, each 
Military Department selected equip- 
ment becoming surplus as a result of 
the end of the war for retention 
against future mobilization needs. 

Oil 


Within only a few years, the wisdom 
of this action was clearly demon- 
strated when the availability of this 
equipment permitted a much more ef- 
fective and timely response to the de- 
fense production requirements gener- 
ated os a result of the Koi’ean con- 
flict, 

Subsequent to Korea, the Military 
Departments increased and strength- 
ened their industrial reserve pro- 
grams under the leadership of the 
Secretary of Defense. In-use invento- 
ries of this equipment were taken and 
records were established for each 
item, Eeseiwe stocks developed into 
two categories. Some items were held 
in "packages” intended for use in pro- 
duction of specific end items of de- 
fense hardware, and others were held 
in a "general reserve” for application, 
as needed, to expand the defense pro- 
duction base, These stocks were used 
also to support current operating re- 
quirements so that the inventory 
would continue on a dynamic basis, 

By the early 1960s, the program 
had grown to the point where it 
became clear that both management 
improvements and economies could be 
achieved by centralizing the program 
within one activity. DSA was the log- 
ical agency for the task and, accord- 
ingly, DSA was directed in December 
1962 to establish a Defense Industrial 
Plant Equipment Center. After some 
nine months of planning, DIPEC 
'became operational on Sept, 1, 1963. 

Mission Objectives and Operation 

DIPEC^s major mission objectives 
can. be summarized as: 

• Managing the DOD General Re- 
serve of Industrial Plant 
Equipment, 

• Obtaining maximum reiitilization 
of DOD-owned equipment in order to 


avoid new procurement wherever 
feasible. 

DIPEC currently has central inven* 
tory records on approximately 460,000 
individual items of IPE, with a gross 
acquisition value in excess of $4 bd- 
lion. As an indication of its activity, 
DIPEC has, since its inception, ob* 
tained reutilization of over 77,000 
items of equipment with an acquisi- 
tion value of approximately mil- 
lion, 

The site.s at which IPB is stored 
and maintained for the Services have 
been reduced from 14 to 4, The four 
are located throughout the continental 
United States (Mechanicsburg, Pa.j 
Columbus, Ohio; Atchison, Kan.; and 
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Stockton Calif.) in proportionate rela- 
tionship to the area density of major 
defense industries who are the cus- 
tomers of DIPEC's services, The re- 
duction to four storage/maintenance 
sites permitted achievement of signif- 
icant economies in facility mainte- 
nance costs and overhead, as well as 
making facilities available for other 
purposes. 

In addition, procedures have been 
standardized and considerable pro- 
gress has been achieved toward me- 
chanizing many of the DIPEC in- 
ternal processes on an IBM 360/40 
system. Some defense contractors 
have started to make their inventory 
reports on either magnetic tape or 
punched cards, This process, too, has 
and will reduce costs by avoiding the 
preparation and transmittal of hard 
copy products between the contrac- 
tor's mechanized property record sys- 
tems and DIPEC^s computer-based 
central inventory records. It is hoped 
that all contractors, who are cur- 
rently using significant ciuantities of 
DOD-owned IPE and who have mech- 
anized property record systems, will 
eventually adopt this simple reporting 
system, The cost savings are signifi- 
cant at both ends. 

During the production buildup to 
meet our defense needs in Vietnam, 
the demand placed on DIPEC for pro- 
duction equipment (particularly for 
expensive, long lead-time machine 
tools) rose by 33 percent, These were 
some very interesting days, indeed, as 
DIPEC scurried around to find equip- 
ment for some of the really crash pro- 
grams, For example, the Hydromatic 
Division of General Motors Corp. had 
an urgent requirement for equipment 
to produce the 20mm automatic gun. 
DIPEC furnished 764 items to this 
project. The equipment, valued at 
$8,187,661, constituted a 97.9-percent 
*'fin-rate” on this equipment. On the 
much publicized M16 rifle program, 
DIPEC furnished 260 items, valued at 
$3,487,240. 

In both these instances, as on many 
other projects, much of this expensive 
equipment would have been purchased 
new if DIPEC had not been able to 
make it available from its centralized 
inventory. These are just two exam- 
ples, out of thousands, in which 
^IPEC has been responsive to de- 
mse needs— saving all-important 

id time as well as dollars. DIPEC 
successfully met many other 
priority requirements for sup- 


port of ammunition, helicopter, vehic- 
ular and other end-item hardware 
progi’ams. 

Relationship with Military 
Departments and Contractors 

The DIPEC relationship with the 
Military Departments and their con- 
tractors is unique, A contractor is au- 
thorized to use government-owned 
IPE, when vital defense production 
cannot otherwise be obtained, under 
general criteria specified in the 
Armed Services Procurement Regula- 
tion and other policy directives. This 
authorization is included in facilities 
contracts or facility clauses to supply 
contracts. When a contractor is so 
authorized, he requisitions the author- 
ized item from DIPEC through the 
administering contracting officer or 
his designee, DIPEC cannot accept re- 
quisitions directly from the contractor 
because DIPEC does not get copies of 
the authorizing contracts and, there- 
fore, certification of validity by the 
local government representative is es- 
sential. 

When the requisition is received, it 
is matched against the idle stocks in 
the general reserve to determine if a 
suitable item is available. This 


matching is done by equipme^lt s;:^- 
cialists who have years of actual 
perience in the various commodity 
areas in which they work. In the 
joi’ity of instances the specific itea 
requested is not available and It 
comes necessary to screen for suitabts 
substitutes. In fact, a very large per- 
centage of the items supplied are suV 
stitutes. If a suitable item is avftilablSp 
which in our opinion will fill the re- 
quirement, it is offered to the i^equisf- 
tioner for his review and acceptance. 
Upon acceptance, the necessary move- 
ment instructions are initiated, it 
maintenance is required on the itonij 
it is completed prior to sliipnunt 
unless waived by the requisi tioner. 

If a suitable item is not avallablej. a 
certificate of non-availability is IsaTucd 
in which case the contractor anti the 
authorizing activity take further 
action to procure the item if the re- 
quirement is on a funded basis. 

It is extremely difficult for the PI ill- 
tary Services to project future re- 
quirements for IPE for several rea- 
sons. First, it is difficult to determine 
which end items of hardware will be 
required in any given sitimtion. 
Second, and more important^ until a 
contract is actually executed, it la im- 


INSPECTION, PRESERVATION, repair and rebuild of industrial plant 
equipment is a major responsibility for DIPEC. Such work is performed nt four 
facilities under the technical ov operational control of DIPEC, 
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^iossible to forecast the specific items, 
if any, the successful bidder may be 
authorized^ Lacking such projections 
from the Military Services, DIPEC 
uses liistorical demand as an indica- 
tion of future need. Requix^ements of 
past years are used to aiTive at 
domand rates which are, in turn, used 
to forecast future trends. The Mili- 
tary Services are now in process of 
developing mobilization requii‘ements, 
so that DIPEC can establish mobiliza- 
tion reserve retention levels against 
which idle equipment will be held in 
anticipation of such demand. 

It must be emphasized that DIPEC 
does not procui^e equipment for place- 
ment in the idle reserve. Only idle 
equipment, which is no longer re- 
quired at its current location for the 
purpose authorized, can be placed in 
the idle reserve, and that is done only 
after three other conditions have been 
met. First, there must be no other 
immediate requirement; second, the 
item must be technically worthy of 
retention; and, third, the on-hand 
stock must be less than the projected 
retention level. 

The review conducted prior to a de- 
cision to place an item in the idle re- 
serve is extensive, particularly rela- 
tive to its technical woHh. The av- 
erage item of IPE costs about $10,000 
nn<l weighs close to 6 tons. The costs 
inherent in preserving, shipping and 
storing this equipment are con- 
siderable. Therefore, we want to avoid 
any poor decisions that might result 
in disposal, after the costs to move 
the item to storage have already been 
experienced and when the item had no 
utilization potential in the first place. 
To this end, DIPEC has developed 
and uses an idle equipment appraisal 
technique which permits a uniform 
assessment of an item's technical 
value versus the costs to retain and 
reuse. This system largely eliminates 
personal judgment and permits ef- 
ifectlve documentation of the decisions 
preached, 

Another important responsibility 
iidiarged to DIPEC is the NIER pro- 
^gram, the National Industrial Equip- 
frtnent Reserve. Some of this equip- 
Imont, held in reserve to meet any na- 
tional emergency, is also used in Fed- 
eral programs designed to train per- 
jsons for developing technical skills, 
especially among the hard-core unem- 
^'ployed. To date, DIPEC has furnished 
approximately 6,737 tools from the 


NIER to qualified technical schools 
and other programs in 40 states. 

Assigned to DIPEC, in July 1966, 
was the DSA Industrial Equipment 
Reserve program. Special tooling 
from this program is furnished the 
DSA supply centers and their con- 
tractors for use in production of de- 
fense support materials, such as steel 
helmets, field kitchen equipment, con- 
certina wire, and allied items. Main- 
taining files of engineering drawings, 
revising and developing new drawings 
to keep current with end-item changes 
is an important facet of this overall 
DSA Industrial Equipment Reserve 
responsibility. 

Keeping Abreast of 
Changing Technology 

In an era of ever-changing tech- 
nology, DIPEC is geared to devel- 
oping programs to keep abreast of such 
progress as we are presently wit- 
nessing in the field of numerically 
controlled machine tools. We are con- 
stantly updating our technicians in 
this and other fast-growing technol- 
ogies. We do this in several ways, We 
send them to DOD schools or outside 
training classes. We visit trade shows 
and expositions. Wo participate in 
many industry and government tech- 
nical seminars and association meet- 
ings. Also, wo appreciate support 
given to us by industry in providing 
films, speakers and other training 
material. 

The DIPEC organization is rela- 
tively straightforward and closely 
adheres to the DSA uniform struc- 
ture. Overhead and staff functions are 
concentrated into the normal support 
elements. Direct operations are per- 
formed either by the Directorate of 
Supply Operations or the Directorate 
of Technical Operations. The Direc- 
torate of Supply Operations manages 
items, and the Directorate of Tech- 
nical Operations develops the tech- 
nical standards, specifications and ca- 
talogs under which items are man- 
aged. 

DIPEC currently has a work force 
of approximately 47B people at its 
Memphis, Term,, headquarters. Addi- 
tional personnel are assigned to the 
storage/ maintenance operations at 
the four sites. Originally, the nucleus 
of the center work force was drawn 
from the Military Department activi- 
ties whose functions DIPEC assumed. 


To this nucleus has been added the 
most experienced equipment speci- 
alists and management personnel 
available, 

Until now DIPEC has directly serv- 
iced only defense contractors and 
some large military production and 
maintenance facilities, such as arse- 
nals and shipyards, However, many 
items of IPE used by these activities 
are identical or very similar to items 
used on DOD posts, camps, stations, 
bases and ships around the world. In 
August 1969, DIPEC began to pro- 
vide the same level of IPE services 
for these activities as it has been 
giving to large military facilities and 
contractors. With this mission expan- 
sion, DIPEC will provide a single 
focal point for DOD-wide comparison 
of assets and requii’ements. Hope- 
fully, this will maximize response to 
DOD equipment needs world-wide, 
while at the same time further reduce 
the need for new procurement. 


Army To Get Electronic 
Teletypewriters 

An electronic teletypewriter for use 
in foiward combat areas has been de- 
veloped for the Army under require- 
ments set by the Combat Develop- 
ments Command (CDC), Fort Belvoir, 
Va. 

The equipment is designed in mo- 
dular fox*m to gain flexibility in oper- 
ation, and utilizes electronic compo- 
nents to reduce weight. It is capable 
of operating on several coding sys- 
tems, including the American 
Standard Code for Information Inter- 
change, which is acceptable for use by 
information processing equipment, 
and the BAUDOT system, the Army- 
wide teletypewriter encoding system. 

The new equipment is intended to 
provide teletypewriter capability over 
existing communications facilities, in- 
cluding tactical radio, field wire and 
radio relay, with a one-mile remote 
capability. Each unit can operate in- 
dependently, with its own power 
supply and circuit adapter modules, 
giving each command flexibility to fit 
equipment to needs. 

The equipment is intended for use 
down to the combat battalion level. 
GDC anticipates the unit to eventu- 
ally replace six different sets now in 
the Army inventoiy. 
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Air Force Rocket Propulsion Laboratory 


Laborafory Planning— 

A New Order of Impori'ance 


A S Viewed by the Air Force Rocket 
Propulsion Laboratory (AFRPL) 
located at Edwards APB, Calif., 
laboratory planning has assumed 
a new order of importance. Prompted 
by budget reductions, advancing 
capabilities of competitive nations, 
and rising research and devel- 
ment costs, AFRPL has had to 
substantially revise its method of 
planning. Increased attention and 
consideration is given the activities 
and technological progress of other 
major nations, especially those of the 
Soviet Union and Communist China. 
Never before has the technological 
race been so close, and the need so 
great, for carefully setting the goals 
and approach for future Air Force 
technology programs. 

The action of Headquarters, Air 
Force Systems Command, in adding a 
function of foreign technology assess- 
ment, and associated manpower, to 
AFRPL has proven very valuable to 
the revised planning procedm*es. With 
two years of experience in the new 
function, the laboratory is more fully 
equipped, not only to set program 
goals but to benefit from knowledge of 
approaches being followed by foreign 
countries. From expanded knowledge 
and appreciation of the competition, 
the laboratory gains motivation for 
increasing its management effective- 
ness throughout its entire operations. 
This includes a deteimiination to team 
with other laboratories and with Air 
Force weapon system development or- 
ganizations — ^in this case, the Aero- 
nautical Systems Division (ASD) and 
the Space and Missile Systems Organ- 
nization (SAMSO) of the Air Force 
Systems Command, 

One factor which has a constant so- 
bering eiFoct upon the laboratory is 
the tremendous growth that is occur- 


ring in the size of the Soviet scientific 
and engineering professional work 
force. Just 16 years ago the United 
States enjoyed a professional S&E 
(scientists and engineers) work force 
which was at least three times that of 
the USSR. Now the two nations aie 
essentially equal in numbers of scien- 
tists and engineers. The Soviet's rate 
of expansion currently is three times 
that of the United States. During the 
past five years, S&E graduates in the 
United States have ranged between 7 
to 9 percent of the total degrees 
granted annually. Correspondingly, 
the percentage is 40 to 42 percent in 
the USSR based on 16th and higher 
grade graduates. In June 1969, the 
United States awarded approximately 
76,000 S&E degrees, as contrasted to 
approximately 230,000 for the Soviets, 
Forecasts show this situation will 
continue unchanged for the next 5 to 
10 years, 

Impressed with the realization that 
"technology program results must 
translate to weapon systems of the 
future,” AFRPL doubled the man 
years normally spent with ASD and 
SAMSO in deriving and agreeing 
upon "technology needs.” This, during 
the past year, has been at the expense 
of working closely with industry 
inputs as has been the laboratory's 
annual practice during the month of 
November, With procedural improve- 
ments effected, the laboratory will re- 
establish its planning ties with in- 
dustry this fall. Summarized, the cal- 
endar of planning activities being fol- 
lowed by AFRPL is: 

• September: Update technology 
status and forecast to systems organi- 
zations, 

• October; Review threat and ad- 
vanced systems objectives; update 
technology needs. 


Donald Ro» 


• November: Meet with industry. 

• December: Complete program 
plan. 

• January and February: Coordi- 
nate program plan with systems or- 
ganizations and higher headquarters. 

• March; Finalize program docu- 
mentation. 

• April: Update technical objective 
documents and distribute to industry 
and government organizations. 

• May: Initiate contract piogram 
work statements. 



Donald M, Uoss Is currently 
j serving as Acting Director of' 
' the Air Force Rocket Propuh 
I' mon Laboratory. Mr. Boss has 
i' been engaged in Air Force pro- 
pulsion research and doVOlop-^ 

I since early 1939. In 1959|^^ 

* he was appointed Chief Sdett-' 
tint at AFRPL, and later 
? .canie "the laboratory's Deputy' 

' ^DJt^cctbrr Mr- holds d fl,St 
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• June: Finalize in-house program 
documentation and work schedule. 

9 July: Update technological 

threat 

• August: “Catch our breath. “ 

Overallj the strengthened approach 

to laboratory planning is expected to 
benefit both Air Force and industry 
as definition and description of goals, 
priorities and approaches become 
clarified in the laboratory’s plan. 

Categorizing Technology Needs 

The laboratory divides its tech- 
nology needs (TNs) into two cate- 
gories: essential or desirable. For ex- 
ample, a TN spelling out the proper- 
ties and characteristics of bipropel- 
lant liquid rocket components, needed 
for development of a low-cost space 
launch vehicle to specified cost objec- 
tives, would be rated “essential,” inas- 
much as demonstrated technology of 
the type needed does not exist. Like- 
wise, a rating of “desirable” would be 
applied to a TN which specifies a new 
storable liquid propellant combination 
with a (lensitv-impulse higher than 
proven state of the art. In the latter 
case, achievement of weapon system 
objectives can be met, using existing 
third-stage technology and letting the 
stage “grow” to the size required. 
Under the worst condition, the second 
or first stage would also need to be 
augmented using available tech- 
nology, 

The ratings of essential and de- 
sirable influence the priority the ef- 
fort-task receives from the labora- 
tory’s budget, Other significant influ- 
ences on the priority assigned to a 
specific technology effort-task include: 
the importance of the postulated 
weapon system to the nation’s de- 
fense, and the time period of need ad- 
justed for the degree of risk asso- 
ciated with achieving the necessary 
technology. 

A most difficult aspect of planning 
technology relates to defining the “N 
4- 1*’ generation weapon system ob- 
jectives where “N” is the next ICBM, 
air launched missile, or other weapon 
system to be developed. Properly, TNs 
aimed at N -f i generation weapon 
system objectives should evolve from 
analyses of conceptual systems needed 
to meet the threat 7 to 12 years hence. 

As an indicator of essentiality, on- 
going and newly proposed rocket pro- 
pulsion technology efforts are catego- 
rized as “E” (essential), “D” (de- 
sirable), and “F” (failed) describing 

, Defense Industry Bulletin 


their merit for fulfilling the objectives 
of the TNs. 

Programming of Resources 

While effective management of the 
laboratory resources necessitates ori- 
enting the majority of the resources 
to postulated weapon systems, not all 
the laboratory’s program efforts fit 
the narrowness of a single weapon 
system or a single class of weapon 
systems. Some of the work, “Me- 
chanical Behavior of Solid Propel- 
lants,” is applicable to all solid propel- 
lant applications. Other work, such as 
“Synthesis of New Propellant Com- 
pounds,” is so fundamental that only 
an estimate can be made as to 
whether a resulting compound might 
be solid or liquid. What percent of the 
laboratory’s annual budget should be 
“oriented” versus “general?” The frac- 
tion of the laboratory’s budget con- 
tained in “general” is influenced by 
sevei'al dominating factors including: 

• Availability of funds for basic 
and applied research, 

• Adequacy of the present inven- 
tory of weapon systems, 

• Innovation of radically new 
weapons or missions, 

• Detail to which work tasks are 
reduced and approached with man- 
power and funds within the labora- 
tory. 

Often the decision to include or 
omit a proposed technology effort can 
be reached through application of a 
very simple management test, as fol- 
lows: 

• The proposed progi'am, with its 
postulated merits and results, is un- 
derstood and agreed upon by proposer 
and management. 

• Now the program has been com- 
pleted and the results achieved to the 
degree and extent proposed, 

• What will the results achieve 
that are beneficial to the N, N -|- 1, or 
subsequent weapon systems? 

Seemingly attractive programs 
often fail this simple test in that the 
proposed results provide very small, 
if not highly doubtful, evolutionary 
improvement to future systems. With 
major weapon systems, each costing 
many billions of dollars and each 
being developed many years apart, 
competition is not matched or sur- 
passed through sponsorship of low- 
merit technology progx^ams. Invari- 
ably the present, well proven state 
of the art continues in the next 
system rather than facing the cost 


and nsk of proving and qualifying a 
small incremental improvement. 

Application of fund allotments to 
the oriented portion of the program 
plan occurs rather easily, giving rec- 
ognition to the priorities of the TNs 
(and their related weapon system ob- 
jectives), and to the magnitude of ex- 
penditures needed to establish the 
needed technology on time. How far 
down the priority listing will the fund 
allotment stretch? The final results of 
the method clearly post the answer 
for recognition by all interested par- 
ties. In similar fashion, the picture is 
clear as to what needs are not funded. 
On the basis that the method is suffi- 
ciently sound for building a budgeted 
program, it works equally well in ex- 
ercising budget cutbacks, 

Several months ago, AFRPL ap- 
proached the new procedures with 
trepidation, but with strong convic- 
tion that past procedures were not 
pufficient for the future. With a 
“first-round” of experience complete 
from its FY 1970/1971 program 
effort, the laboratory clearly sees 
strength growing from the method — 
team strength between laboratories, 
between laboratories and weapon 
system development organizations, 
and between the Air Force and the na- 
tion’s industry. 


CDC Establishes PosNl975 
Methodology for Army 

The Army Combat Developments 
Command (CDC), Port Belvoir, Vn., 
has announced a new methodology 
to guide developmental efforts for the 
post-1975 Army, and a new office to 
coordinate and manage this effort. 
Called Army Combat Developments 
Program (ACDP) Methodology, it 
will take advantage of data resources 
and experiences derived during CDC's 
recent Anny-7B study. 

Among other aspects, it will detail 
requirements for* cost-effectiveness 
analysis and methods to ensure exten- 
sive use of CDC’s expanding data 
base. One feature will be the Doc- 
trinal Position Paper, an annual 
report to the Department of the Army 
providing review and adjustment of 
priorities, 

The new office, Assistant to the 
Chief of Staff for Program Opera- 
tions, is under the command of 
Colonel Albert J, Brown, 
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DEPARTMENT OF DEFENSE 
PRIME CONTRACT AWARDS BY STATE 

Nef Value of Military Procurement Actions by Department " 

Flicat Yecir 1969 


(Amounta In ThouGanda) 

STATE 

Total 

Amount 

1 

Percent 

Army 

Navy 

Air Force 

Defense 

Supply 

Agency 

TOTAL, U.S. b 

$89,310,186 


$11,731,424 

$11,609,960 

$11,440,942 

$4,627,864 

NOT DISTRIBUTED BY STATE « 

4,061,896 


1,066,143 

1,197,676 

047,668 

861,009 

STATE TOTALS ^ 

36,248,791 

100 0% 

10,660,281 

10,812,291 

10,493,874 

3,776.846 

Alabama 

407,726 

1.2 

208,286 

43,060 

78,148 

82 1 692 

Alaska 

90,793 

0.3 

87,278 

9,179 

88.284 

6,061 

Arizona 

843,730 

1.0 

161,880 

68,050 

128,614 

10,836 

Arkansas 

117,179 

0.8 

87,676 

7,297 

46.089 

26,217 

California 

6,824,483 

19.4 

1,811,687 

2,231,879 

2,040.983 

640,684 

Colorado 

243.478 

u 

0.7 

49,101 

16,668 

158.886 

19.324 

Connecticut 

1.716,136 

4.9 

694,690 

688,264 

888,829 

43.452 

Delaware 

46,762 

0.1 

11,916 

6,468 

6,891 

21,038 

District of Columbia 

321.014 

0 9 

96,198 

178,226 

41.908 

10,287 

Florida 

964,320 

2.7 

280,267 

120,867 

608,800 

56,836 

Georgia 

932,901 

2.6 

92,280 

60,310 

716,469 

64.852 

Hawaii 

114,627 

0.8 

80,827 

62,488 

20,786 

4,531 

Idaho 

16,064 

0.1 

1,727 

1,189 

8,600 

0,642 

niinois 

932,496 

2 6 

482,729 

128,127 

165,087 

166,652 

Indiana 

1,068.670 

8,0 

642,889 

110,670 

289,068 

66.863 

Iowa 

202,110 

0.6 

66,122 

40,880 

42,354 

62,167 

Kansas 

849,667 

1 0 

173,027 

9,388 

189,874 

27,428 

Kentucky 

69,478 

0 2 

24,671 

4,238 

6,811 

28,869 

Louisiana 

889,867 

1.1 

171.484 

88,689 

6,016 

128,819 

Maine 

63,408 

0,2 

16,624 

21,667 

4,401 

U.726 

Maryltind 

731,282 

2.1 

161,087 

830,422 

214,100 

36.667 

Massachusetts 

1,649,834 

4,4 

486,863 

628.047 

466,680 

88,538 

Michigan 

688,202 

1.9 

401,992 

61,016 

93,000 

77,189 

Minnesota 

741,160 

2 1 

277,114 

282.227 

197,624 

34,804 

Mississippi 

218,337 

0 6 

18,671 

139,884 

21,604 

48,178 

Missouri 

1,096,418 

8.1 

883,786 

649.687 

174,868 

&7i53S 

Montana 

22,017 

0 1 

4,911 

2.806 

8,618 

6,097 

Nebraska 

Nevada 

101,724 

0.8 

42,686 

763 

14,363 

43,978 

27,118 

0.1 

10,980 

4,219 

10,680 

1.384 

New Hampshire 

102,487 

0.8 

8,222 

66,868 

17,946 

14,911 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

1,270,430 

8 6 

460,684 

893,420 

209,429 

211,047 

96,106 

0.8 

66,628 

4,005 

81,022 

6.460 

8,074,816 

8.7 

786,690 

1,469,888 

671,968 

206,770 

614,789 

1 6 

274,796 

98,674 

22,440 

123.930 

86.807 

0.1 

6,827 

791 

10,398 

19.291 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

1,688,016 

4.4 

843,147 

304,960 

780,417 

104.602 

178,498 

0,5 

84,696 

12,289 

61,892 

46,062 

66,921 

0.2 

10,276 

18,108 

0,693 

47.646 

1,700,420 

4.8 

658,849 

694,406 

842,066 

210,610 

119,268 

0.8 

18,491 

82,886 

4,427 

18,464 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

172,620 

3,478 

0.6 

* 

89,849 

2,700 

85,648 

—6,672 

28,650 

8.669 

73.972 

2,681 

486,629 

1 4 

276,937 

69,288 

77,181 

va,228 

8,626,165 

10.0 

989,779 

876,980 

1,281.640 

477,906 

167,174 

0 4 

24,224 

18,780 

89,691 

29,629 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

85,446 

0.2 

69,122 

2,898 

12,804 

1,121 

711,164 

2,0 

249,942 

888|d89 

82,588 

45.306 

674,771 

66,863 

1.6 

0.2 

84,378 

88,046 

145,926 

7,963 

835,460 

1,619 

69,012 

19.236 

Wyoming 

393,646 

1 1 

254,222 

47,824 

85,309 

69,291 

13,207 

* 

260 

82 

7,112 

5,613 

For footnotes, see page 33, 


•Less than 0.06 percent, 


so 
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DEPARTMENT OF DEFENSE 
PRIME CONTRACT AWARDS BY STATE 

Net Value of Military Procurement Actions by Fiscal Year ” 

Fiscal Years 1966, 1967 and 1968 


(Amounta In ThouBBtt^s) 


STATE 

Ptacal Year 190G 

Fiscal Year 1967 

Fiscal Year 1963 

Amount 

Percent 

Amount 

Percent 

Amount 

Percent 

^OTAL. U.S. 

$86,718,061 


$41,817,098 


$41,241,126 


70T distributed by state “ 

3,990,768 


4,435,884 


8.992,991 


iTATE TOTALS d 

81,718.803 

100.0% 

37,881,709 

100 0% 

37,248,184 

100 0% 

Alaboma 

281,649 

0 9 

207,066 

0.8 

409,189 

l.l 

Alaska 

71,666 

0,2 

86,648 

0 2 

10G.618 

0.8 

AHaona 

248,228 

0.8 

249,663 

0.7 

287,066 

0.8 

Arkansas 

96,701 

0 8 

127,180 

0.3 

121,264 

0 3 

Callfornta 

6,813,078 

18.3 

6,688,812 

17.9 

6,471,876 

17 4 

Colorado 

266.898 

0.8 

210,409 

0.6 

262,763 

0.7 

Connecticut 

2,061,660 

6.5 

1,986,896 

6.2 

2,355,136 

6.8 

Delaware 

37,446 

0.1 

61,672 

0.1 

42.614 

0 1 

District of Columbia 

828,111 

1,0 

867,666 

1.0 

849,771 

0.9 

Florida 

766,066 

2 4 

799,006 

2 1 

975,884 

2.0 

Georgia 

790,862 

2.5 

1,148,866 

2,1 

964.162 

2.6 

Hawaii 

64,170 

0.2 

65,446 

0 2 

96,628 

0.8 

Idaho 

20,004 

* 

14,772 

• 

17,061 

• 

llllnola 

019,770 

2 0 

1,063,776 

2 a 

932,111 

2.6 

Indiana 

1,068,269 

3.4 

898,247 

2.4 

1,107,468 

8.0 

Iowa 

247,619 

9 e 

279.828 

0 8 

260,980 

0.7 

ICansaB 

812,629 

1 0 

398,018 

1 1 

292,293 

0 8 

Kentucky 

70,067 

0,2 

124,294 

0.3 

60,866 

0.8 

Louisiana 

802,906 

1.0 

666,031 

1.8 

460,463 

1 2 

Maine 

61,840 

0.2 

66,668 

0.2 

76,209 

0 2 

Maryland 

842,627 

2.7 

868.396 

2.3 

708.514 

1.9 

MaasachuBcUs 

1,836,062 

4.2 

1,422,272 

8.8 

1,613,741 

4 8 

Michigan 

918,420 

2.0 

1,088,706 

2.8 

796,296 

2.1 

Minnesota 

497,004 

l.G 

650,684 

1.7 

620,297 

1 7 

Mississippi 

162,806 

0.6 

114,800 

0 8 

369,249 

1.0 

Missouri 

1,112,606 

8,6 

2,277,697 

6 X 

1,866,871 

S 0 

Montana 

13,779 

« 

78,462 

0.2 

20,463 

0 1 

NebraBka 

80,478 

0.8 

103,622 

0.8 

120,401 

0.3 

Nevada 

82,028 

0.1 

29,816 

• 

17,807 

• 

New Haitipahiro 

109,691 

0.8 

162,661 

0,4 

165,995 

0.4 

New Jersoy 

1,000,122 

3.4 

1,234,768 

8.8 

1,108,440 

3 0 

New Mexico 

86,230 

0.8 

80,472 

0.2 

87,814 

0.2 

New York 

2,819,163 

8.9 

8,261,760 

8.7 

8,483,780 

9.4 

North Corolina 

449,881 

1.4 

447,408 

1.2 

487,869 

1.3 

North Dakota 

88,118 

0.8 

10,729 

« 

68,072 

0 2 

Ohio 

1,686,956 

6.0 

1,602,698 

4 8 

1,640.626 

4.4 

Oklahoma 

168,492 

0 6 

167,360 

0.4 

104,944 

0.4 

Oregon 

89,988 

0 8 

99,819 

0 8 

119,719 

o.s 

Pennsylvania 

1,666,087 

6.8 

1,649,091 

4 4 

1,727,814 

4.G 

Rhode Island 

181,722 

0,4 

198 ,030 

0 6 

120,862 

0.3 

South Carolina 

176,424 

0.0 

180,777 

0,6 

133,027 

0.4 

South Dakota 

28,816 

0 1 

0,486 

• 

33,635 

0,1 

Tennosseo 

602,168 

1.6 

638,226 

1,6 

641,681 

1.6 

Texaa 

2,201,464 

7.2 

0,646,978 

9.5 

4,087,182 

11.0 

Utah 

169,681 

0.6 

178,860 

0.6 

181 , 172 

0.4 

Vermont 

81,008 

0.8 

100,167 

0.8 

104 , 967 

0.8 

Virginia 

426,487 

1.8 

666 , 876 

1,8 

692 , 748 

1,0 

Washington 

444,868 

1.4 

606,114 

1.6 

620,688 

1.4 

West Virginia 

149,800 

0.6 

141,780 

0.4 

m,002 

0 4 

Wlaconsln 

864 ,684 

1,1 

883 , G02 

1.0 

403,409 

1.1 

Wyoming 

11,112 

f 

82 , 868 

0.1 

14,851 

f 


For footnotcH, so page 88» 
*LGsa than 0,05 porcenU 
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DEPARTMENT OF DEFENSE 
PRIME CONTRACT AWARDS BY STATE 


Net Value of Civil Functions Procurement Actions “ * 

Fiscal Years 1966, 1967, 1968 ond 1969 


STATE 


BY STATE « 

A!ab 

A| 

Arlxon^ 

ArtcATia&a 

Cttltfornia 

Oolorsicloi 
O o tino ct-i out 

of Cdliumt^ta 

OooriarJa 

XTttwnU 

ld«LHo 

Illinois 

Xndtnna 

Iowa 

XCariBAJi 

IContucU^ 

I^oufftlattA 

JMaliio 

A r vt cii) d 

K1 APIS AcHuae t£s 
KCIplilKAn 
MlnnoaotA 
:MJi»afaatf>pl 

)Vf Jaaouri 

MontariA 

MolJraafCA 

IXovAda 

Mow irampehlro 

Mow JToraoy' 

Mow Moxteo 
Mow YorJc 
Moriti Oorolliia 
Mortb i:>Alcota 

Ohio 

OklAhovriA 

Oregon 

l^onna vl ^ 

Khodo laland 

BoVLth Oarollna 
South Oakota 
T'onnoaaoo 

Otah 

Vormoinfc 

Waah I n jrto»i 
Woot 

■Wfaconaii^ 

^Wyomin tie 

"■' ' " jTor footnotes, Bee page 83. 

•X-rO«* than Oi.06 percent, 


(Amoutite in TJiouetmtla) 


Fifical Year 
1906 

Jul 65-Jun 66 

Fiscal Year 
1967 

Jul 60-Jtiii 67 

Fiacni Year 
1968 

Jul 67-Jun 68 

Fiscal Vear 
1969 

Jul ftS-Jun 6* 

3878,801 

$819,218 

$846,296 

$684,776 

43.682 

40,876 

44,810 

4l,T27 

834,769 

778,343 

800,486 

648,049 

16,299 

18,441 

21,921 

20,296 

15,808 

2,818 

7,260 

1,3€4 

2,816 

2.742 

6,881 

276 

89,427 

81,658 

67,626 

60,267 

67,844 

62.991 

66,465 

53,350 

922 

1,639 

3,471 

2.616 

6,197 

7,212 

6,761 

6.010 

8,973 

12,668 

6,024 

3,929 

866 

1,071 

299 

1,799 

26,273 

35.384 

30,489 

24,059 

7,345 

9.390 

16,333 

6,482 

1,439 

244 

711 

4,838 

6,822 

19,666 

26,290 

33,869 

22,192 

18,046 

25,919 

29,235 

26,080 

18,052 

21,627 

11,127 

12,160 

14,678 

12,706 

12,421 

12,884 

11,611 

7,168 

9,256 

20,219 

21,701 

19,488 

11,394 

64.921 

40,600 

41,074 

26,769 

1,628 

1,326 

1,087 

749 

10,212 

1,716 

4,066 

2,308 

6,066 

2,703 

4,879 

2,058 

13,027 

10,915 

8,050 

8,727 

4,128 

3,902 

4,898 

6,3-17 

16,594 

18,300 

10,686 

9,631 

29,799 

80,941 

20,417 

25,130 

8,774 

21,840 

62,056 

46,139 

8,613 

6,112 

0,860 

8,378 

0 

17 

S3 

87 

1,693 

107 

166 

233 

8,803 

2,103 

4,888 

3,773 

3,748 

5,955 

9,167 

5,7B5 

12,400 

8,861 

14,726 

13,965 

4,004 

3,584 

2,329 

3,285 

3,811 

2,161 

1,462 

2,067 

16,884 

12,442 

18,639 

22, m 

31,614 

48,773 

61,698 

84,197 

86,906 

44,364 

20,996 

15,382 

37,776 

87,760 

30,446 

30,072 

4,491 

674 

4,284 

4,308 

2,472 

2,671 

4.161 

2,707 

6,351 

2,249 

1,662 

1,887 

18,773 

14,039 

12,141 

7,268 

32,310 

28,317 

32,603 

26,722 

565 

0 

26 

142 

58 

90 

101 

6S6 

6,860 

8,764 

8,992 

8,718 

66,967 

68,974 

64,128 

87.600 

23,182 

24,089 

18,987 

9,728 

4,094 

6,122 

4^776 

6.203 

2D0 

0 

84 

21 


92 


November 196' 



OOD Prime Contract Awards by State 


Footnotes 

»^See Notes on Coverage below. 

^^Includes all contracts awarded for 
work performance in the United 
States. The United States includes the 
50 states, the District of Columbia, 
U.S. possessions, the Canal Zone, the 
Commonwealth of Puerto Rico, and 
other areas subject to the complete 
sovereignty of the United States, but 
does not include occupied Japanese Is- 
lands and Trust Territories. 

^Includes contracts of less than 
$10,000, all contracts awarded for 
work performance in the Common- 
wealth of Puerto Rico. U.S, posses- 
sions, and other areas subject to the 
complete sovereignty of the United 
States, contracts which are in a clas- 
sified location, and any intragovern- 
ment a 1 contracts entered into over- 
seas. 

•^Net value of contracts of $10,000 
or more for work in each state and 
the District of Columbia, 

‘^Includes civil functions of the 
Army Corps of Engineers for flood 
control and rivers and harbor work, 
Civil functions data are shown sep- 
arately, and are not included in mili- 
I tary functions tabulations. 

Notes on Coverage 

It is emphasized that data on prime 
contracts by state do not provide any 
direct indication as to the state in 
which the actual production work is 
done. For the majority of contracts 
with manufacturers, the data reflect 
the location of the plant whei'e the 
product will be Anally processed and 
assembled. If processing or assembly 
is to be performed in more than one 
plant of a prime contractor, the loca- 
tion shown is the plant where the 
largest dollar amount of work will 
take place, Construction contracts are 
shown for the state where the con- 
struction is to be performed. For pur- 
chases from wholesale or other distri- 
bution Arms, the location is the ad- 
dress of the contractor's place of busi- 
ness. For service contracts, the loca- 
tion is generally the place where the 
service is perfoi^med, but for trans- 
portation and communications serv- 
ices the home office address is fre- 
quently used. 

More important is the fact that the 
if, reports refer to prime contracts only, 

1 and cannot in any way reflect the dis- 
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tnbution of the very substantial 
amount of material and component 
fabrication and other subcontract 
work that may be done outside the 
state where final assembly or delivery 
takes place. 

The report includes definitive con- 
tracts and funded portions of letter 
contracts and letters of intent, job 
orders, task orders, and purchase 
orders on industrial firms, and also 
includes interdepartmental purchases, 
made from and through other govern- 
ment agencies, such as those made 
through the General Services Admin- 
istration, The state data include 
upward or downward revisions and 
adjustments of $10,000 or more, such 
as cancellations, price changes supple- 
mental agreemenxs, amendments, etc. 

The estimated amounts of indefinite 
delivery open-end, or call type con- 
tracts for petroleum are included in 
the report, Except for petroleum con- 
tracts, the report does not include in- 
definite delivery, open-end, or call 
type contracts as such, but does in- 
clude specific purchases or delivery 
orders of $10,000 or more which are 
placed against these contracts. Also 
excluded from the report are project 
orders, ie., production orders issued 
to government-owned-and-ope rated fa- 
cilities such as Navy shipyards, How- 
ever, the report includes the contracts 
placed with industry by the govern- 
ment-operated facility to complete the 
production order. 


Two STRATCOM 
Units Merge 

The Army Strategic Communica- 
tions Command (USASTRATCOM), 
Fort Huachuca, Ariz,, has announced 
the merger of two subordinate com- 
mands, The action, aimed at greater 
economy and increased operational ef- 
fectiveness, involved the Joint Sup- 
port Command, Fort Ritchie, Md., 
and the Army Strategic Communica- 
tions Command — CONUS, Washing- 
ton, D.C., which merged to form the 
National Communications Command 
(Provisional), 

Colonel Thomas W« Riley, former 
commandei' of the Joint Support Com- 
mand, heads the new organization, 
headquartered in the Hoffman 
Building, Alexandria, Va^ 


Bulletin Verifies 
Mailing List 

Annual verification of the mailing 
list of the Defense Industry Bulletm 
is required by the Joint Gongresslonal 
Committee on Printing and the 
Bureau of the Budget, 

Coincident with the mailing of the 
October issue, each subscriber on the 
list in October was sent a mailing list 
verification card. Every subscriber, 
who wishes to receive the Bulletin 
during 1970 must return hia card 
before January 1, 1970. The cards are 
self-addressed and postage is prepaid. 
Provision is also made to use the 
cards to correct addresses. 

New subscribers, receiving the 
Bulletm tor the first time in Nov- 
ember, were not included in the 
mailing of verification cards, and are 
not required to respond to the survey. 
Their subscriptions will continue 
through 1970, 

Future correspondence concerning 
editorial or circulation matters should 
be sent to the Bulletin's new address i 
Editor, Defense Industry Bulletin, 
Defense Supply Agency (DSAH-B), 
Cameron Station, Alexandria, Va, 
22814, 


MERDC Testing New 
Structural System 

A new structural system, the Uni- 
versal Folded Plate (UFP), for use in 
prefabricated stinictures is under- 
going teats by the Army Mobility 
Equipment Research and Develop- 
ment Center (MERDC), Fort Belvoir, 
Va, Limited testing has indicated that 
the system will produce a greater var- 
iety of structures than most other mo- 
dular construction systems, 

The basic building block is a folded 
diamond plate, which can be mass 
produced in either metal or reinforced 
plastic. The plates are then connected 
in either identical or reversed fold po- 
sitions, creating the variety of struc- 
tures available. 

The metal and plastic plates can 
also be used in combination to provide 
structures of minimum weight and 
maximum light transmission. Water- 
sealing at the joints is provided by 
extruded compressible elaatromeric 
gaskets, bonded to the edges of the 
plates. 

The initial testing program includes 
panels made of 10 and 18 gauge steel 
and reinforced plastic, 

33 




Contracts of $1,000,000 and over 
awarded during the month of Sep- 
tember 1969. 


DEFENSE SUPPLY AGENCY 

2 — The Defense Fuel Supply Center, Alexan- 
dria, Va , awarded the following contracts 
for gasoline and fuel oil: 

Gulf OJ! Corp,, Houston, Tex, $S, 921, 000. 
DSA C00-70-D~0434. 

Metropolitan Petroleum Co„ New York, 
N.Y, $2,804,622. DSA 600-70-D-0448, 
Atlantic Richfield Co,, Philadelphia, Pa. 
$1,844,600. DSA 600-70-0-0408. 

Hess Oil and Chemical Corp., Wood- 
bridge N.J, $1,701,680. DSA 600-70-D- 
0489. 

— Plastold Corp., Hamburg, N.J. $1,607,180, 
83,860 onc-.miie leels of telephone cable 
(type WDl/TT), Defense Industrial Sup- 
ply Center, Philadelphia, Pa, DSA 600- 
70-C-2608. 

— OJUS Industries, Inc., Miami, Fla. $1,- 
110,720, 188,840 rolls of barbed concertina 
tape for the Army, Defense Construction 
Supply Center, Columbus, Ohio, DSA 700- 
70-C-2662. 

5— Pettihone MulHken Corp,, Washington, D.O, 
$4,144,408, 239 rough terrain fork lift 

trucks for the Air Force and Marines, 
Chicago, 111. Defense General Supply Cen- 
ter, Richmond, Va DSA 400-70-C-107B. 

— International Harvester Co., Melrose Park, 
III, $1,882,812. 16 IHC Model H60-C load- 
ers and 48 IHC Model 176B-2 loaders. 
Chicago and LIbertyville, III, Defense 
Construction Supply Center, Columbus, 
Ohio, DSA 700-70-C-0800, 

12— Island Creek Coal Sales Co,, Cleveland, 
Ohio, $1,684,260. 279,000 tons of bitumi- 
nous coal. Coal Mountain, Mabley, Kelly, 
and Stowe, W.Va., and Brier Creek and 
Fles, Ky. Defense Fuel Supply Center, 
Alexandria, Va, DSA 600-70-D-012S. 

16— J. B, Manufacturing Co,, San Antonio, 
®5^'260 men's short sleeve 
khaki cotton shirts. Defense Personnel Sup- 
port Center, Philadelphia, Pa, DSA 100- 
70-0-0603. 

18— Delta Petroleum Co., Inc,, New Orleans, 
La, $1,160,966. 2,876,606 gallons C65-gal- 
mn drums) engine lubricating oil. Defense 
B^el Supply Center, Alexandria, Va. DSA 
640-70-D-0B86. 

22~.Flro Trucks, Inc„ Mount Clemens, Mich. 
$1,420,421. Fire fighting trucks. Defense 
Construction Supply Center, Columbus. 
Ohio. DSA 700-70-C-8260. 

— 'Chcsebroiigh-Ponds, Inc., New York, N.Y. 
$1,019,649, 1,668,044 first aid dressings 
Sherburne, N.Y. Defense Personnel Sup- 
port Center, Philadelphia, Pa. DSA 120- 
70-C-0617. 

24 — Glenn's All American Sportswear^ Inc., 
Amory, Miss, $1,937,162. 690,818 palis 
men's cotton uniform Iroueeis, Sulllgent, 
Ala., and Hatley, Miss. Defense Personnel 
Support Center, Philadelphia, Pa. DSA 
100-70-C-0661. 

New York, 

N.Y. $2,287,030. 1,199,000 yaids of tropl- 
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cfti wool and polyester cloth (Air Force). 
Greer ond Wallace, S.C Defense Peison- 
nel Support Center, Fhilalphla, Pa. DSA 
100-70-C-0668. 

20— Shell Oil Co., New York, N.Y. $3,741,324. 
Automotive gasoline for inatalintions in 
the Southwest Defense Fuel Supply Centci, 
Alexandria, Va. DSA 600-70-D-0339. 

— Oregon Freeze Dry Foods, Inc., Albany, 
Ore. $1,895,162. 134,976 cans of cooked 
dehydrated shrimp Defense Personnel 
Support Center, Philadelphia, Po. DSA 
Ia 0 - 70 -C-E 007 . 

— Hercules Oil Co of San Diego, Inc., Long 
Bench, Calif. $1,426,087. Fuel oil and gnso- 
lino for installatlonB In the Southwest. 
Defense Fuel Supply Center, Alexandria, 
Y». DSA 609-70-D-0327. 

— United Fruit and Food Corp., Westwood, 
Mass. $1,279,807, 01,684 cans ot cooked 
dehydrated shrimp. Edinbuig, Tex. De- 
fense PeiBonnel Suppoit Ccntei, Philadel- 
phia, Pb. DSA 180-70-C-E008. 

SO— Mobil Oil Corp., New Yoik, N.Y. $37,668,- 
044. 817,286,800 gallons of JP-6 Jet fuel. 
Periidale, Wash., and Torrance and Los 
Angelea, Calif, Defense Fuel Supply Cen- 
ter, Alexandria, Va. DSA 600-70-C-0669. 

— ^Alpha Initustrlcs, Inc, Knoxville, Tonn. 
$1,162,402. 202,661 men's cotton-nylon 

coats with hoods (WRS OG-107). Defense 
Personnel Support Center, Philadelphia, 
Pa. DSA 100-70-0-0600. 

— ^Rolane Sportswear, Inc,, Ridgly, Tenn. 
$1,048,788. 174,174 men's cotton-nylon 

coats with hoods (WRS OG-107). Defense 
Personnel Suppot Center, Philadelphia, 
Pa. DSA 100-70-C-OG07. 



DEPARTMENT OF THE ARMY 

2 — Phllco-Ford Corp., Newport Beach, Calif. 
$84,139,668. Shillelagh missiles. Lawndale 
Aimy Ammunition Plant, Hnwlhoinc, 
Calif., and Iowa Army Ammunition Plant, 
Burlington, Iowa. Aimy Missile Command, 
Huntsville, Ala. DA-AH01-69-C-0069. 

— Hercules Engines, Inc„ Canton, Ohio. $1,- 
886,666 (con ti act modification). Model 
DS466-1A multi-fuel engines for B-ton 
trucks for the Marine Corps, Aimy Tank 
Automotive Command, Warren, Mich. DA 
AE67-67-C-4304. 

— Van Buskirk Construction Co,, and Bus- 
kirlt''Cook Construction Co,, Sioux City, 
Iowa. $1,266,607. Conatruction of recrea- 
tion facilities, 26 miles of road, and park- 
ing areas, Ralhbun Reservlor Project, 
lown. Army Engineer District, Kansas 
City, Mo DA-CW4 1-70-0-0011. 

8 — AAI Corp., CockeysvIUo, Md, $2,963,600. 
40mm grenade launchers. Army Proem e- 
ment Agency, New York, N.Y, DA-AG26- 
70-C-0127, 

— Bucyrus-Erle Co., Evansville, Ind., $1,- 
114,164 (contract modification). 12Vii*ton 
crawler mounted shovel cranes, Ei le, 
Pa. Army Mobility Equipment Command, 
St. Louia, Mo, DA-AK01-60-C-A362. 

4— Pace Corp., Memphis, Tenn, $1,610,810. 
Surface fiares. Camden and Russell, Ark., 
and Memphis. Picatinny Arsenal, Dover. 
N.J. DA-AA21-70-C-0137. 

6— Honeywell, Inc., North Hopkins, Minn. 
$2,417,907. Grenade fuzes. DA-AAOO 
70- C-' 0027. $1,418,268, Gienade fuzes. St 
Iiouia Park, Minn. DA-AA09-70-C-0026. 
$6,000,000. Gienade fuzes. Twin Cities 
Army Ammunition Plant, Minn. DA- 


AA09-70-C-0026. Army Ammunition Pre*- 
curement and Supply Agency, Joliet, It) 

— Scovill Manufacturing Co., Walcrbury, 

Conn, $1,499,148. Grenade fuzes, Army 
Ammunition Piocuicment and Supply 
Agency, Joliet, 111. DA-AA 09-70-0-002 5. 

—Bell and Howell Co., Chicago. 111. 

850. Grenade fuzes. Evanson, III, Army 
Ammunition Procurement and Supply 
Agency, Joliet, 111. DA-A A 09 -79-0-001$ 

—Hercules, Inc„ Wilmington, Del. $L048,028 
(contract modification), Production of pro- 
pellants and explosives, and support serv- 
ices, Radford Army Ammunition Plan!, 
Radford, Va. Army Ammunition ProeuTe- 
ment and Supply Agency, Joliet. 111. DA- 
11-173~AMG-0037(A). 

— Martin K. Eby Construction Co., Inr.. 
Wichita, Kan, $16,228,976. Construction 
work at the Coidell Hull Lock and Dam 
Project, near Carthage, Tenn. Army Engi- 
neer District, Nashville, Tonn. DA-CW62- 
70-C-0013. 

— Honeywell, Inc., Tampa, Fla. $'a,6l]9,0CI9 
(contiact modification). Classified elec- 
tronic equipment. Army Electronics Com- 
mand, Port Monmouth. N.J. 

— Continental Motors Corp,, Mobile, Ala. 
$1,221,893 (contract modification). Rcman- 
ufneturo of multi-fuel engine asaembJCes, 
models LOS 465-lA and -1. Anny Tank 
Automotive Command, Wairen, Mich, DA- 
AE07-69-C-52GO. 

— Campbell Chain Co., York, Pa. $1,512,6$ L. 
Various size tire and cross chalna, Army 
Tank Automotive Command, Warren, Mich. 
DA-AE07-70~C-09C9, 

8 — Kennedy Van Saun Corp., Danville, Pa. 
$3,348,888. Metal parts for l06mm projec- 
tiles. Army Ammunition Procurement and 
Supply Agency, Joliet, 111, DA-AA99-70- 
C-0037. 

— Continental Motors Corp., Muskegon, MIeb. 
$2,200,574. Kit cylinder sleeves and piston 
asemblies. Army Tank Automotive Com- 
mand. Warren, Mich. DA-AEO 7-70-0-096 6. 

— Applied Devices Corp,, College Point. N.V.. 
$3,262,600. Radar station Hawk eimumtoTs. 
Army Missile Command, Redstono Arsen aL 
Huntsville, Ain. DA-AH01-69~C-1898. 

— Mnrquardt Corp., Van Nuys, Calif. $1,110,- 
969. 06mm rocket warheads and preclaon 
liners. Army Ammunition Procurement 
and Supply Agency, Joliet, III, DA-AA09- 

69- C-0374. 

0— The Boeing Co., Philadelphia, Pa. $2,133,- 
064. Rear rotary blades for the CH-47. DA- 
AJ01-G8-A-0006. $1,734,816. Forward ro- 
tary wing blades for the CH-47, DA-AJOl- 
68-A-0006, Aimy Aviation Syatema Com- 
mand, St. Louis, Mo. 

10 — Chadwick and Buchanan, Long Beach,. 
Calif, $1,267,600. Restoration of the Santa 
Ana River channel from Santiago Creek 
to the Pacific Ocean. Army Engineer Dis- 
trict, Los Angelea, Calif. DA-CWOMO-C- 
0016. 

11 — Continental Motors Corp.. Muskegoa, Mich, 
$1,270,887. Engineering support of multi- 
fuel engines for 2^^- and 6-ton trucks, 
Muskegon and Detroit, Mich, Army Tank 
Automotive Command, Warren, Mich. DA- 
AE07-67-C-6C0C 

— E. D, Etnyre Co,, Oregon, 111. $1,126,477. 
100 bituminouB (BIT) distributors. SOO- 
gallon tank type. Army Mobility Equip- 
ment Command, St. Louis, Mo. DA-AKOl- 

70- C-1746. 

16— Bulova Watch Co„ Providence, R.I. $2,099,- 
900. M625 fuze head assemblies. Arm> Am- 
munition Procurement and Supply Agency, 
Joliet, 111. DA-AA09-70-C-004B. 

— REDM Corp,, Wayne, N.J. $1,392,760. 
M62B fuze head asaembllea. Army Ammuni- 
tion Procurement and Supply Agency, Jo- 
liet, III, DA-AA09-70-C-0044. 

— General Motors Corps., Indianapolis, Ind, 
$2,290,000. 81mm projectiles, Cleveland, 
Ohio. Army Ammunition Procuiement and 
Supply Agency, Joliet, III. DA-AA09-7O- 
C-0058. 

— R. G. LcTourncau, Inc., Longview, Tex. 
$10,374,000. Metal parts for 769-pound 
bomba. Lone Star and Longview, Tex, 
Army Ammunition Procurement and Sup- 
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ply Agency, Joijet, 111. DA-AA00-70-C- 
0036. 

— American Machine and Foundry Co., New 
York, N.Y, §6,914,200. Metnl parts for 760- 
pound bombs. Garden City, N.Y,, and ovei- 
seas. Army Ammunition Procurement and 
Supply Agency, Joliet, 111, DA-AA00^70™ 
C-OQSG, 

— Clmmberlain Corp„ Elmhurst, 111. $6,320,- 
000. 81mm piojectiles. Burlington, N.J. 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet, 111. DA-AA09-70-C-- 
0057. 

— Hayes Albion Corp., Albion, Mich. $1,932,- 
000, 81mm prolectlles. HUIatlale, Mich. 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet, 111, DA-AA09-70~C- 
0055. 

— Atlantic Research Corp., Alexandria, Va, 
$2,214,324. Redeye missile rocket motors. 
Army Missile Command, Redstone Arsenal, 
Huntsville, Ala. DA-AH01-70-C-0276. 

—Cadillac Gage Co„ Warien, Mich. $1,362,- 
676 (contiact modification). Commando 
V-100 armored cars, XM706. Army Tank 
Automotive Command, Warren, Mich, DA- 
AE07-CO-C-0744 

— General Dynamics Corp., Rochester, N Y 
$1,760,398. Radio teletypewriter seta, AN/ 
GRC-142. Orlando, Fin. Procurement Divi- 
sion, Army Electronics Command, Philn- 
dolphin, Pa. DA-AB06^68-C-0036. 

16 — Wilkinson Mniiufnctnring Co., Fort Cal- 
houn, Ncbr, $1,106,600, Metal parts for 
60mm M2 lin asemblics, Aimy Ammunition 
Proem oment and Supply Agency, Joliet, 
III DA-AA09-70-C-0049. 

— Raytheon Co,, Andover, Mass. $3,136,166 
(coiiliact modinuation). Design and fab- 
rication of factory test equipment for the 
improved Hawk syatem, Army MIsbiIo Com- 
mand, Huntsville, Ala. DA-AHOl- 67-C- 
A028. 

— Ford Motor Co„ Highland Park, Mich. 
$17,313,609. Increment foi ^A-lon Uucks 
(M-161A2), Michigan Army Missile Plant, 
Warren, Mich. DA-AEOO-G8-C-001, 

— Philco-Pord Corp,, Newport Beach, Calif. 
$4,200,000. Long lead components for 
Chaparral ground support equipment. Ana- 
heim, Calif. Army Missile Command, Red- 
stone Arsenal, Huntsville, Ala. DA-AHOl- 
70-C-0230, 

17 — General Motors Corp., Indianapolis, Ind. 
$1,771,370 (contract modincation). Trans- 
mlBslon assemblies for tho M661 Sheridan 
lank. Army Tank Automotive Command, 
Wail on, Mich. DA-AE07-09~C-3430. 

18 — Bell Acraspnee Corp., Fort Woilh, Tex. 
$11,660,000 (contiact modification). Air 
Force TJII-III helicopters. Hurst, Tex, 
Army Aviation Systems Command, St, 
houiB, Ma. DA’^AJ01-00-C-OQ28. 

10— Bell HcHcoplcr Co,, Fort Worth, Tex. $G,- 
625,000. CUH-IN helicopters for Canada. 
Army Aviation Systems Command, St, 
Louis, Mo DA’-AJ01-70-C-0234. 

22 — General Motors Corp., Indianapolis, Ind, 
$6,087,337. M661 armored reconnaissance 
airborne nssnult vehicles. Cleveland, Ohio. 
Army Weapons Command, Rock Island 
Arsenal, 111. DA>-11--109-AMC-00610 (W). 

— Western Electric Co., New York, N.Y. $66,- 
000,000. Contract extension foi Safogunid 
research and development through Nov. 3, 
1969 

23— Walter Kiddie, Inc., Belleville, N.J. $1,- 
017,207, Air comproasors for the Chaparral 
missile system. Army Missile Command, 
Redstone Arsenal, Huntsville, Ala. DA- 
An01-70-C"0270. 

24 — CONDEC Corp,, Old Greenwich, Conn. 
$42,640,458. IVi-ton cargo trucks, Cliai- 
lolte, N.G„ and Schenectady, N.Y^ Army 
Tank Automotive Command, Warren, Mich, 
DA-AE07'-68-C-2606. 

— Atlas Chemical Industries, Inc,» Wilming- 
ton, Del. $16,226,966 (contract modifica- 
tion), Production of TNT, Chattanooga, 
Tenn. Army Ammunition Procuiemont and 
Supply Agency, Joliet, lU. DA~X1"173- 
AMC*00B31(A). 

— Hercules, Inc,, Wilmington, Del. $13,894,- 
806 (contract modification). Pioduction of 
propellants and explosives, Radfoid, Va. 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet, III, DA-11-173-AMC’ 
00637(A). 

— General Motors Corp., Detroit, Mich, $9,- 
917,631. Diesel engines for M661 trucks. 
Army Tank Automotive Command, War- 
ren, Mich. DA-AE07- 68-0-2607. 

—Lasko Metal Products, Inc., West Chester, 
Pa, $3,637,640. SUU-14A/A bomb dlspon- 
Bcra, West Chester and Humboldt, Tenn, 
Army Ammunition Procurement and Sui)- 
ply Agency, Joliet, 111. DA~AAOU-70-C~ 
0070. 


26— Bendlx Corp., Toterboro, N.J. $2,932,600, 
Stabilized platform and amplifier control 
power supply acts for tho Pershing misaile 
system Aimy Procurement Agency, New 
York, NY, DA-AH01-69-A-0042. 

—Remington Arms Co., Bridgeport, Conn. 
$1,841,318 (contract modification). Load, 
assemble and pack small arms ammuni* 
tion. Indcpcndeticc, Mo, Aimy Ammuni- 
tion Procurement and Supply Agency, Jo- 
liet. III. DA-40-0 lO-AMC-60 003 {A) 

♦-^General Motors Corp,, Indianapolis, Ind, 
$1,467,280. Transmission asaemblies for tho 
M113A1 family of vehicles. Army Tank 
Automotive Command, Warren, Mich. DA- 
AE07-70-C-0091. 

26— Ford Motor Co,, Highland Park, Mich, $13,- 
614,160. </4-ton utility trucks. Project Mnn- 
ftBcr, General Purpose Vehicles, Michigan 
Army Missile Plant, Warren, Mich. DA« 
AEOO-C-OOOl 

— Strom her g-Cnrlfton Corp., Rochester, N.Y. 
$2,660,000. Integration /maintenance man- 
agement and technical operation services 
for the automatic telephone system In 
SoutUeaBt Asia. Army Electronics Com- 
mand, Fort Monmouth, N.J. DA-ABOT- 
67-0-0580. 

—White Motor Corp., Lanaing, Mich. $2,- 
341,410 (con ti net modification), 8‘/5-ton 
trucks. Project Manager, General Purpose 
Vehicles, Michigan Army Missile Plant, 
Wuiion, Mich, DA-AE06 -69-0-0003. 

— A. D, Roe Co., Inc., Louisville, Ky. $1,- 
172,800. Construction of a non-commis- 
sioned officers open mess, Fort Knox, Ky, 
Army Engineer District, Louisville, Ky. 
DA-CA27-70-C-0014. 

— ^'I’ho Institute for Defense Analysis, Arling- 
ton, Va, $1,076,738 (contract modification). 
Basic and applied lesearch for DDR ond E, 
and ARP A, Defense Supply Service, Wash- 
ington, D.C. DA-HC16-Q7-C-0OU. 

— ^Thc Army Ammunition Procurement and 
Supply Agency, Joliet, HI., awarded the 
following contracts : 

OHa Mathicson Chemical Corp., East 
Alton, HI, $37,168,808 (contract modifi- 
cation). Rocket piopcilant and ammuni- 
tion components. Chnileston, Ind, DA- 
AAOO-Q9-C 0148. $11,621,088. 81mm 

projectile loading assemblies. Marlon, 
III. DA-AA09~70-C-0108. 

Eastman Kodak Co„ Kingsport, Tenn, 
$16,738,338 (contract mudificaiion). Ex- 
plosives, D A-11-173-AMG-00036 ( A) . 
Kisco Co„ Inc.t St. Louis, Mo. $16,268,- 
OOD, Metal parts for 105mm cartridge 
coses. DA-AA09-70-C-0083. 

Norris IndUBtrles, Inc., Los Angeles, 
Calif. $7,609,020. Metal pnrta for 106mni 
cnrlridge cases, Pico Rivers, Calif. DA- 
AA09~70-C-0082. 

Bell and Howell Corp., Chicago, 111, $1,- 
235,812. Metal parts for M84A1 time 
fuzes. EvnuBlon, 111. DA-AAOD-IO-C- 
0067. 

Kilby Steel Co., Anniston, Ala, $1,026,- 
640. 4.2-inch projectiles. DA-AA09-70- 
G 006G. 

29 — ^TJio Army Ammunition Procuiemeiit and 
Supply Agency, Joliet, III,, issued the fol- 
lowing contracts; 

Uiilroyol, Inc,, New York, N.Y, $3,416,- 
36G (conlracl modification). Explosives, 
and loading, asaembllne and packing of 
cluRtor bombs. Army Ammunition Plant, 
Joiint, IJJ. DA-n-173~AMC-OOOe2<A>. 
Farmers Chemical Association, Inc., 
Tyner, Tenn. $2,680,060 (contract modi- 
fication). Mixed acids. Chattanooga, 
Tenn. DA-n-^173-AMG-00300(A). 
Hercules, Inc., Wilmington, Del, $12,- 
780,600 (contract modification) , Propel- 
lants and explosives Radford, Va, DA~ 
11-173- AMC-00037(A). 

Rulon Co., Chicago, 111. $1,866,694. Metal 
parts for delay plungers for M567 artil- 
lery fuzes, DA-AAD9-79 C-0080. 

Z D Products DIv,, Wolls Marino, Inc., 
Costa Mesa, Calif, $2,140,820. Metal purls 
for MG67 nrtilleiy fu/o delay plungers. 
DA-AA0n'70 C-0000. 

— -FMC Corp., San Jose. Gnlif, $31,936,540. 
M113 series vehicles. Army Tank Automo- 
tive Command, Wairen, Mich, DA'-AE07-* 
69-C-2fiOO. 

80 — The following contracts wore nwnrded by 
the Ammunition Procurement and Supply 
Agency, Joliet, 111. 

Day ond Zimmermann, Inc,, Philadel- 
phia, Pn. $8,896,360 (contract modifica- 
tion). Load, asBcmblc and pack 106min 
cartridges without fuzes. Lone Star 
Army Ammunition Plant, Texarkana, 
Tex. DA- 11-173 AMG-00114 (A), 

Donovan Construction Co., New Brigh- 
ton, Minn. $9,690,880, Metal parts for 


165mm high explosive projectiles, DA- 
AA09-70-C-OI)8B. 

Remington Arms Co.» Inc., Bridgeport, 
Conn. $18,447,900 (contract modiftca- 
tion). Load, assemble nnd pack ,60 cn li- 
ber ball and tracer cartridges. Lake City 
Army Ammunition Plant, Independence, 
Mo. DA-49-0 1 0-A MC-0 0003 ( A ) . 

Sperry Rand Corp., New York, N.Y. $1,- 
988,500 (contract modification). Load, 
Bsaemble and pack demolition charges 
and anti-personnel mines, Aimy Ammu- 
nition Plant, Shreveport, La. DA-11- 
173’-AMG-()ft080(A). 

Federal Cartridge Corp., Minneapolis, 
Minn, $5,969,300 (contract modification). 
Production of Btiiall arms ammunition. 
Twin Cities Army Ammunition Plant, 
New Brighton, Minn. D A-3 6-038- AMC- 
1099(A). 

Firestone Tire ond Rubber Co., Ravenna. 
Ohio. $6,239,500 (contiact modillcation). 
Load, assemble and pack 40mm cart- 
ridges, and 8-!nch and 176mm projectiles, 
DA -AA-99-79-C-0002. 

Mason nnd Hanger, Sllna Mason Co.. 
Inc., Lexington, Ky. $3,301,374 (contract 
modification). Loading, assembling and 
packing of detonators and grenade fuzes. 
Army Ammunition Plant, Burlington, 
Iona. DA-AAQ9-G8-C-04Q8, 
Slcwart-Wnrner Corp., Lebanon, Ind, 
$1,668,270. Metal parts for 60mm high 
explosive projectiles, DA-AA09-70-C- 
0078 . 

National Presto Industries, Inc,, Eau 
Claire, Wis, $30,775,307 (contract modi- 
fiention), Motnl parts for 105mm high 
explosive projectiles. DA-AAO9-G0-G- 
0028. 

Amron-Orlondo Corp., Orlando, Fin. 
$3,620,832. Metal parts for point deto- 
nating fuzes. DA-AA09-70-C-0103. 
Honeywell, Inc., North Hopkins, Mtnn. 
$9,058,329. Metal parts for point detonat- 
ing fuzes, New Brighton, Minn. DA- 
AA09-70-0-0104. 

Eison Brothers, Inc., Lodi, N.J. $4,- 
014^ QB6. Metal parts for dOmm high ex- 
plosive projectiles, DA-AA09-70-C-0077* 
Ilcckcthorn Manufacturing Co,, Dycra- 
Tcnn. $2,399,708. Metal parts for 40mm 
high explosive piojecUlea. DA-AA09- 
70-0-0076. 

Levinson. Steel Co., Pittsburgh, Pa. $2,- 
600,660 (contract modification). Metal 
parts for 105mm high explosive projec- 
tiles. DA-AAOO-69-C-0O23. 

Chamberlain Manufacturing Co., New 
Bedford, Mass. $9,089,281. Metal parts 
for 16Bmm high explosive projectiles. 
DA-AA09-70-G-0076. 

Chamberlain Manufacturing Co«, Elm- 
hurst, III. $1,010, 476. Metal parts for 
106mm Illuminating projectiles. Water- 
looj Iowa- DA-AA09-TO-C-01O5, 
ClmmlJcrlQin Mnniifnctiiring Co,, Water- 
loo, lovvn. $1,015,290. Metal parts for 
2.76 inch rocket smoko wnrheods <M156). 
DA-AAOft-70-C-0109. 

— North American Rockwell Corp., Anaheim, 
Calif, $1,370,998 (contract modification). 
Work on the Army Materiel Command 
Technical Data Configuration Management 
Systems, Frankford Arsenal, Philudelphlo, 
Pn. DA-AA25~69-G-0042. 

— ColliuB Radio Co., Newport Beach, Cniif. 
$1,690,000. Classified electronics. Army 
Electronics Command, Fort Monmouth, 
N.J. 

— Chrysler Corp., Detroit, Mich, $24,000,000. 
M60A1 tank and tank chaasis, M72& epm- 
hal engineer vehlcloH and rep air /produc- 
tion eauipment, Warren, Mich. Army 
Weapons Command, Rock Island, 111. DA- 
AFOa-VO-C-fiOld. 

— Hughes Tool Co,, Culver City, Oallf. $1,- 
297,460. OTI~6A light observation helicop- 
ters, Culver City nnd San Diego, Calif. 
Army Avintlnn Systems Commandj St, 
Louis. Mo DA~AJ01-ao-C-OG88. 

— General Dynamics Corp., Pomona. Calif. 
$2,203,877, FY 1970 engineering services 
for the Redeye misaile system. Army Mis* 
silo Command, Himtavtllc, Ala, DA'-AHOl- 
70-G-0303. 

— GlaH>imnn Co nslr action Co„ Inc,, Washing- 
ton, D.C. $3,453,000. Construction of siiop- 
plng center, Forest Glen Annex, Walter 
Reed Army Medical Center. Md, Army En- 
gineer District, Baltimore, Md. DA-CABl^ 
70-G-001C, 

— United Aircraft Corp., Stratford. Conn, 
$9,435,002. CU-54B helicopters with engine 
air particle separators. Army Aviation Sys- 
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tema Command, St. Louia, Mo, DA-AJOl- 
7Q-G-03Q6. 

-^BeJl Aeroapace Corp., Tucaon, Arlz. fl,- 
817,460 (contract modification). Teclinical 
acrvlcea lov installing nnd servicing- the 
Environmental Data and Pi'ocessing Facil-> 
Ity. Army Electronica Command, Fort Mon- 
mouth, N.J. DA-AI107-68-C-O1129, 

— Raytheon Co,, Andovctj Mass. $T,1ISO,010 
EnglneerinK services for Itio improvod 
Hawk mlsaile system, Andover and Bed- 
ford, Mass , and White Sands Missile 
HangG. N.M. Army Missile Command, 
Huntsville, Ain, DA-AH07--70-C-1096. 

— Metatronlcs Manufacturing Corp., Hicka- 
ville, NY, $1,044,766. Shipping an<l storage 
contnlncia for Shillelagh guided missiles 
Army Mlsaile Command, Huntsville, Ala 
DA-AHQI-70-G-031Q. 

— The Greater Ancharago Aren Borough, 
Alaska. $1,020,927 Construction of a sew- 
age treatment plant. Anchorage, and con- 
necting line to Fort Richardson. Alaska. 
Army Engineer District, Alaska. DA- 
CA86-70-C-fl01B. 

— Stanford Kesoarch Institute, Menlo Park, 
Calif, $1,000,00. Continued study on antl- 
missilo missile system. Jluntsvillo, Ala,, 
nnd Menlo Park. Safeguard System Com- 
mand, III j fits ville, Ala. DA-HCCO-OO-C- 
0004. 

— Western Electric Co,, New York, N.Y, §8,- 
909,488. Continuation of radar ineasuic- 
raent program in support of Kwajnleln 
National Missllo Range. Bell Telephone 
Laboratories, Whippany, N.J., and BOA, 
Moorcstown, N.J, DA-HC-60-60-C-6901, 
$17,800,000 (contract modification). Ad- 
vanced development studiea for ballistic 
mtaslle defense. Bell Telephone Labora- 
tories, Whippany, N.J., Cornell Aeronou- 
tlcal Labs, Buffolo, N.Y., TRW Systems 
Inc., Redondo Beach, Calif, and other sub- 
contractors. DA”HC6(I"6 9-0-0008. Safe- 
guard System Command, Hnntsvllle, Ala. 
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2 — WestlitghousQ Electric Corp., Pltt-sburgh, 
Pa. $29,000,000. Nuclear reactor compart- 
ment components. Nava) Ship Byatema 
Command, Washington, D.C, N00024-~00-C- 
6101. 

— Hughes Alrcrnlt Co., Cftnogn Park, CnUf, 
4,100,000. Design, documentation, manu- 
acture and test of Walleye II miBsiles. 
CanoBit Park and Tucson, Arlt. Naval Put- 
chasing Olllce, Los Angelea, Calif. N00128- 
09-C-1B3D 

S — UencywcU Ine., St. Petersburg, Fin. $1,- 
116,860* Repair of inertial comjioncnU in 
support of the Polaris mlsaile guidance 
system. Naval Strategic Systems Project 
Omce, Washington, D.C. NOOflao-IO-CS- 
6088. 

— Hughes Aircraft Co„ Culver City, Calif, 
$2,200,600. Poseidon mlsaile guidance sya- 
tem electronic assemblies. El Scgtmdn, 
Cnllf, Naval Strategic Systema Project 
Ofiice, Washington, D,C. NOOOSO-TO-C- 
0066. 

4 — Lockheed Aircraft Corp,> Burbank, Calif, 
$10,600,000 (contract modification). Incre- 
mental funding for the S-3A weapon sys- 
tem. Naval Air Systems Command, Wash- 
ington, D.C. N00019-0fl-C-O385. 

— North American Rockwell Corp., Colum- 
bus, Ohio, $9,073,477. Incremental funding 
for Candor mlaalle systom engineering de- 
velopment. Naval Air Systems Command, 
Washington, D.C. NOw 60-0728. 

— United Aircraft Corp., Windsor Locks, 
Conn, $3,081,800 (contract modifiention). 
Propeller systems for P-30 aircraft. Naval 
Air Systems Command, Washington, D.C. 
N00019-69-G-Oa07, 

— Phllco-Ford Corp., Fort Waaliington, Pn. 
$1,340,280. Modiflcntion kits for sonar 
eijaipment, Naval Ship Systems Command, 
Washington, D.C. N00024-68-C~H32. 

IBM Corp., Oswego, N.Y. $1,290,346. De- 
dgn of a sonar system. Naval Ship Sys- 
ems Command, Washington, D,0. N00024- 
i-C-1046. 


8 — United Aircraft Corp., East Hartford, 
Conn $1,876,429. Engine spare parts to 
support J-67P4A, 10, 16, 20 and 22 engines 
used on F-8 and A-3 senes aircraft. Naval 
Avintton Supply Ofiice, Philadelphia, Pa. 
N0a383-0-69000A-AG701. 

—Sperry Rand Corp,, Long Island, N.Y. 
$1,626,000. Design and development of two 
pre-production Interface Adapter Units, 
with spore parts and a computer program 
Great Neck, N.Y. Naval Ship Systems 
Command, Washington, D.C. N00024-G9- 
C-63GC. 

9 — Johns llopkina University, Silver Spring, 
Md. $3,192,800. Advanced research on sui- 
face missile systems Naval Ordnance Sys- 
toma Command, ‘Washington, D.C. NOw 
62-0604. 

— General Electric Co„ Washington, D.C. 
$$2,066,700. Two gas turbine shipboard 
engines, plus Instaliatlon and testing. Cin- 
cinnati, Ohio. Naval Sliip Systems Com- 
mand, Washington, D.C. N00024-69-C6331. 

— A RING Research Corp., Annapolis, Md. 
$1,324,431. System eRectlvenoss/cost effec- 
tiveness study program of the P-3C 
avionics system. Naval Ah Systems Com- 
mand, Washington, D C. N00019-70-C-0027. 

!(► — Col litis Radio Co., Cedar Rapids, Iowa. 
$3,000,000. Submarine emergency com- 
niiinlcation tiansmltters. Naval Electronic 
Systems Command, Washington, D.C, 
N0003»“70-C-1604. 

— American Electronics Inc., Fullerton, 
Calif. $1,142,040. Motor generator sets. 
Hendipinrlers, Marine Corps, Washington, 
D.C. Mt)0027-70-C-0022. 

11 — American Machine and Foundry Co„ York, 
Pa, $1,776,170. Mk 82 Mod 1 bomb bodies. 
Ships Parts Control Center, Mechanics- 
burg, Pa. N00104-70-C‘‘A021. 

— Sperry Rand Corp., Syosset, N.Y. $1,- 
200,000. Installation, maintenance, modi- 
flcBtion os necessary, and peisonncl train- 
ing services in connection with naviga- 
tional systems, including Ships Inertial 
Navigation System, aboard research, 
oceanographic and special vessels, Naval 
Regional Piocurement Office, Brooklyn, 
N.Y. N00140-70-0-0202, 

12 — Gen oral Dynamics Corp., Pomona, Calif. 
$4,281,804 (contract modification). Fro- 
enrement of Standard ARM missiles for 
tho Nnvy and Air Force, Nava) Air 
Systems Command, Washington, D.C. 
N00019-09-C-0336. 

— PHD Electronics, Inc., Jericho, N.Y. 
$11,101,500 (contract modification) Ver- 
satile Avionics Shop Test (VAST) sta- 
tions for F44A avionics. Naval Air Sys- 
tema Command, Washington, D.C. NOOOIG- 
0D-C-O384. 

— Raytheon Co., Waylnnd, Mass. $23,100,600. 
Engineering development of the NATO 
Sea Sparrow suifacc missile system. 
Naval Ordnance Systems Command, Wash- 
ington, D.C. N00017-70-C-440D. 

16 — Sperry Rand Corp,, Syosset, N.Y. $12,- 
390,066. C-3 Poseidon inertial navigation 
subsystem enuipmcnt for fleet ballfstic 
missRc Bubmariiies, and tinlning and spare 
ports, Nava) Ship Systems Command, 
Washington, D.C. N00024-70-C-6007, 

— Western Electric Co., New York, N.Y, 
$1,950,380 (contract modification). Ocenno- 
grnphte research, Whippany, N.J, Naval 
Electronic Systems Command, Washington, 
D.C. N06030-69-C-3608. 

17 — Ryan Aeronoutlcal Co., San Diego, Oalif. 
$12,500,000. BQM-84B aerial target sys- 
lems. Naval Air Systems Command, Waah- 
ington. D.C. NOOOlO-69-0-0693. 

— General Dynamics Corp., Pomona, Oalif, 
$9,064,600. Standard ARM missiles. Naval 
Air Syatems Command, Washington, D.C, 
N00019-68-C-0074, 

— Grumman Aerospace Corp., Bethpage, N.Y, 
$2,300,000 (contract modification). Long 
load time effort nnd materials for BA-6B 
airciaft. Naval Air Systems Command, 
Washington, D.C, N60019-a7-C-0078. 

— Interstate Electronics Corp,, Anaheim, 
Cnllf. $1,761,218. Poseidon missile test nnd 
evaluation instrumentation. Naval Stra- 
tegic Systems Project Office, Washington, 
D.C, N00030-68-C-0809. 

— RCA, Mooreatown, N,J, $1,695,000. Digital 
range units for Advanced Range Instru- 
mentntion Ships (ARIS) In support of the 
Pneirte Missile Range. Naval Purchasing 
Office, Los Angeles, Calif. N00123-70-C- 
0436. 

— Goodyear Tire and Rubber Co., Akron, 
Ohio. $1,410,068. 4,015 fuel cells with 
ba files for amphibious landing vehicles. 
Ilq., Marine Corps, Washington, D.C. 
MOO 150-7^0-0-0108. 


18 — Collins Radio Co., Newport Bench, Calif. 
$10,714,960 VLF radio receivers and 
transmitters. Naval Electro nica Systems 
Command, Washington, D.C. N0003D-70- 
C-1G07. 

19 — Grumman Aerospace Corp., Belhpago, 
NY, $9,000,000 (contract modification). 
Long lead time effort and mntcrlnls for 
A-6A aircraft production. Naval Air Sys- 
tems Command, Washington, D.Oi NOw 
06 -OOB 8 . 

— Singcr-Gcncrnl Precision Inc,, Little 
Falls, N.J, $3,870,940. Inertial measure- 
ment units and adapter power supplies for 
A-TE aircraft. Naval Aviation Supply 
Ofiice, Philadelphia, Pa, N60383-68-A'- 
3201-0174. 

— RCA, Camden, N.J. $2,603,394 (cuntraot 
modification) Opeiation nnd mainteiiBa-co 
of the Atlantic Fleet Range Support Fa.* 
cility for 12 months. Naval Air Systems 
Command, Washington, D.C. NOOOI9-67-C- 
0541. 

— General Electric Co,, Schenectady, N.Y. 
$63,550,000 (continct modification). Nu- 
clear icaclor compartment compouenla. 
Naval Ship Systems Command, Washing- 
ton, D.C N 00024 - 67 -C- 6 a 21 . 

—Hughes Aircraft Co., FulEcrton, Calif, 
$2,701,070. Engineering study on Pflsalvc 
sonar equipment. Navnl Ship Syatems 
Command, Washington, D.C. N00024-7I)- 
C-IOOD. 

— Northrop Corp., Norwooclj Mass, $1,218,010. 
Repair of 120 gyroscopes. Naval Ship Sys^ 
toms Command, Washington, D.C, N00024- 
70~C-6116, 

22 — ^The Naval Ships Parts Control Center, 
Mechnnlcsbiirg, Pa„ issnod the foRowiag 
contracts for bomb bodlea, Mk. 82 Mod Ij 
American Machine and Foundry Co,, 
York, Pa. $40,072,164. N00104-70-C- 

A027. 

United States Steel Corp., Pittsburgh, 
Pa. $39,037,188. McKeesport, Pa, 
N00104-70-C-A032. 

American Manufacturing Co. of Texas, 
Fort Worth, Tex. $39,666,030, N00104- 
70-G-A028. 

Norris Industries, Los Angeles, Calif 
$34,698,400. N00104-70-C-A031, 

— American Electric Inc., La Mirada, Calif 
$1,409,426. Mk 87 Mod 1 prncUce bombs 
Naval Ships Parts Control Center, Mcchan- 
Icsburg, Fa. N00104~70-C-A009. 

— Honeywell, litc., Hopkins, ^Ilnn, $1,910, 
716. Lots 1-lS of Mk 46 Mod 1 torpedoes. 
Naval Ordnance Syatems Command, Wash- 
ington, D.C. N00017-67-C-11I)2. 

— United Aircraft Corp,, East Hartford, 
Conn, $2,620,033. TF-30P6/P8 engine 

spare parts for A7A/n aircraft. Naval 
Aviation Supply Office, Philadelphia, Pa, 
N00383-0~60000A-AG729, 


23— General Dynamics Corp., Pomona, Calif 
$24,008,312. Standard ARM missiles 
Naval Ordnance Syatems Command, Waam 
inglon, D.C, N00017-67-C-216T, 

— Akwa -Downey Construction Co., Milwau- 
kee, Wis. $4,856,771. Construction of a 
VLF antenna and grounding aystem. 
Naval Radio Station, Lualunlel, Hawaii. 
Naval Facilities Engineering Command, 
Washington, D.C. N0a471-69-C-03l4, 

— ^The Johns Hopkins University, Silver 
Spring, Md. $2,935,100. Increased level 
of effort for advanced research on surface 
missile system. Naval Ordnance Systems 
Command, Washington, DiC, NOsv-62- 
0604~c, 

24 — United Aircraft Corp., East Hartford, 
Conn. $6,626,827 (contract modiflention), 
J-62-P^8A engines. Naval Air Systems 
Command, Washington, D.C. N00019-67- 
C-0182. 

— Lockheed Aircraft Corp.» Marietta, Ga 
$5,148,048. Services and mnterinla neces- 
sary for progressive rework on C-130 series 
aircraft. Naval Air Systems Command, 
Washington, D.C. N00019-70-C-0163. 

— Bendix Corp., Baltimore, Md. $2,210,319. 
Receiver transmitters and associated equip- 
ment for the Navy nnd Air Force. Naval 
Air Systems Command, Washington, D.C. 
NOW 66-0637. 

— Yardney Electric Corp., Now York, N.Y, 
$2,619,000. Production of Mk 46 Mod 1 
butteries, Pawcatuck, Conn. Navnl Ora- 
nance Systems Command, Washing tom 
D.C, N00017-70-C-1404. 

— Bendix Corp., Tdterboro, N.J. $1,215,600. 
Piogrammed adaptors for use with the 
AN/GSM-133 automatic teat set used 
on P-4 series aircraft missile control, 
navigation, identification and communj^ca- 
tion systems. Naval Purchasing Ofiice, 
Los Angeles, Calif. N00128-70-C-OB10. 
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2 B— Grumman Aerospace Corp.* Bethpnee, 
K.Y. $8,()OOjOQO (contiact modlftcation). 
Incremental fundinc; for E-2C aucinft 
Naval Air SystemB Command, Washington, 
D,C. Na00iy-68-G-0642. 

— (lencral Signal Corp.i Woodbury, N.Y. 
$1,702,350. Radar equipment. Naval Air 
Systems Command, Waahlngton, D C. 
N00ai0-7O-C"0Ul. 

— North American Rockwell Corp., Anaheim, 
CnlJI. $1,350,000, Modification, improved 
cahbrotlon techniques and design ol Ships 
Ineiluil Navigation Systems. Naval Ship 
Systems Command, Washington, D C. 
N00024'-70-C-B160. 

2 G — CurtlBs-Wriffht Corp., Woad-Ridge, N.J. 
$4,589,480. Modification kUa for conversion 
of J-65-W-1GA engmes to -20 eonfigu- 
intton. Naval Aviation Supply Oflice, 
Plilladolphia, Pn, F41C0a-69^A-00r>7. 

20 — Curtlss-Wriglit Corp., Wood-Ridge, N.J. 
$1,788,308. Modiftcation kits for J-66 
engines used in A-4 series an craft Naval 
Aviation Supply Oflilce, Philadelphia, Pa. 

1-M1G08-69-A-OUB7. 

— EFMC Corp., Compton, Calif. $1,084,612 
Mk ID Mod 1 plastic windshields for 3- 
inch 60 caliber twin gun mounts. Naval 
Ordnance Station, Louisville, Ky. N00107- 
TO-C 0160, 

— The Naval Air Systems Command, Wash- 
ington, D.C., issued the following con- 
tracts} 

Sperry Rand Corp., St. Paul, Minn. 
SC, 166,325, CP-OOl/ASQ-114 computers, 
NU0019-70-G-0110 

licceh Aircraft Corp., Wichita, Knti, 
$5,994,658. AQM-37A missile taigela. 
IJouldcr, Colo. N00010-70-C 0142, 
Sumifltrand Corp,, Rockford, III, $3,- 
105,804 (contract modification), Con- 
atnnt speed drives for F-4E, RF-4E and 
r-4J aircraft, NOOO 19-08- C-0083. 
Garrett Corp., Phoenix, Ariz, $1,474,- 
200. T7C-O-410-411 turboprop engines 
niid containers, N00010-70-C-0063, 

80 — Intercontinental Manufacturing Co„ Gui- 
Innd, Tex $10,444,840, Mk 82 Mod 1 
600-pimnd bomb bodies. Naval Ships I’arts 
Control Center, Mechanicsburg, Pa, 
N00104-70-G-A030. 

— Borg-Warnor Corp., Chicago, 111. $15,- 
58G,02H. Mk 82 Mod bomb bodies. Naval 
Ships Parts Control Center, Mechanics- 
burg, Pa. N00104-70-C-A020, 

— General Motors Corp,, Indianapolis, Ind. 
$3,437,100. Provisioning kits for TOO en- 
glncB. Naval Aviation Supply Ofllce, 
Pliiladolphln, Pa. F84fl01-6O-A-202L 
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2 — General Electric Co„ Cincinnati, Ohio, 
$1,500,000. Engineering cITort and services 
to Improve components of the TF-3fl air- 
craft engine, Evnndalc, Ohio, Aeronautical 
Syfitema Dlviaion, AFSC, Wright-Patterson 
AFU. Ohio. Fa3G67-67-G-1221, 

3 — Northrop Corp., Hawthorne, Cnllf. $8,- 
384,(340, T-38A aircraft, spare parts and 
aoroapacG ground equipment. Aeronautical 
Systems Division, AFSC, Wright-Patterson 
AFB, Ohio. F33667-70-G-021(J. 

— >T]io Boeing Co., Seattle, Wash. $3,701,- 
710. Production of electronic test equip- 
ment for Mlnutcmnn III weapon system. 
Ogden Air Materiel Aron, AFLC, Hill 
AFB, Utah. F0400fl-aO-A-0171-QP61. 

— Lockheed Aircraft Services, Inc., Jamaica, 
N.Y. $3,700,000, Modification and maln- 
tennnee of special air mission aircraft. 
Oklahoma Air Materiel Area, AFLO, 
Tinker AFB, Okla. F34 601-70-0-0240. 

4 — The Boeing Co., Seattle, Wash, $2,670,- 
387. Design, development and test of Min- 
uteman III weapon system additives, Space 
and Missile Systems Organisation, AFSC, 
Loa Angeles, Cailf, AF04(004)-701. 

5 — General Electric Co,, Philadelphia, Pa, 
$0,000,000. Low angle re-entry flight tost 
program. Space and Missile Systems Or- 
ganization, AFSC, Los Angeles, Calif. 
F04701-69-C-0167. 


—Cessna Aircraft Co„ Wichita. Kan. $3,- 
000,000. A-37B nirciaft, spare parts and 
aeiospnce giound equipment. Aeronautical 
Systems Division. AFSC, Wright-Patteiaon 
AFU, Ohio. F33 067-70-0-0018. 

— Lockljced Aircraft Corp., Marietta, Ga. 
$1,218,480. Sparc pnits for C-6A aircraft, 
Detachment 31, San Antonio Air Matcrjcl 
Aiea, AFLC, Marietta, Ga. AF33CG67) 
15063. 

— Dynamics Corp. of America, Bridgeport. 
Conn. $5,014,118 Piodtictioii of diesel gen- 
oiator sets, i\lB-16. -16, -17, -18, and -10. 
Saciamento Air Miiteriel Aiea, AFLC, Mc- 
Clellan AFB, Calif. F04606-68-D-0576. 

8— The Rocmg Co., Seattle, Wash $10,819,-/ 
000, Xh'ocmcmcnt of Mmuteman miss ilea. 
Seattle and Clearfield. Utah. Space and 
MibbUd Systems Organization, AFSC, Los 
Angeles, Calif. FO17O1-C8-C-O106. 

— General Electric Co,. Oincinnnti, Ohio." 
$1,020,000 Piocuremcnt of T-64 engine 
mobile test stands. Evandale, Ohio. Aero- 
nautical Syetems Divialon. AFSC, Wright- 
Pattoraon AFB, Ohio. F33G 67-68- G-07 87. 

10 — Cessna Aircraft Co., WiehUa. Kan. $2,- 
606.000. Modificntioii of T-37B aircraft. 
San Antonio Air Materiel Area, AFLO, 
Kelly AFB, Tox. F41608-7U-G-0665. 

—IBM. Gaitherabure, :Md. $2,124,000. De- 
sign of airborne and ground electronics 
equipment. Elec Ironic Systems Diviaion, 
AFSC, L. G. lIuDBcom Field, Mass. Fio028- 
60-C-0046. 

— 'fexas Instruments, Inc., Dallas, Tex. 
$2,604,019. Production of nirborno rndnr 
equipment for RF-4 aircraft. Aeronautical 
Systems Diviaioii, AFSC, Wright-Patterson 
AFB. Ohio. F33667-C0-G-O261, 

— 'Lockheed Aircraft Corp,, MarJottn, Ga, 
$1,879,221. Aeiospaco ground equipment 
for C-6A ah'cinft. Actonauticnl Systems 
Division, AFSC, W r iff ht-1’ alter son, AFU, 
AF83( 607 )“ 16063. 

11 — ITT Research Institute, Ghlcngo, III. 
$4,680,200. 0]ieratloii of an electromagnetic 
comimtiUility niialysia ccntei, Annap-uHs. 
Md. Eieettonica Systems Division, AFSC, 
L. (1, n a Ufa com Field, Maas. FlO028-dU-G- 
0073, 

— United Aircraft Corp., East Hartford, 
Conn. $1,820,000. Conversion of TP-30-P- 
12 A engines to TF-30-P-7 configuration. 
Aoroimuilcal Systema Division, AFSC, 
Wriglit-Paltersou AFB, Ohio. N388~ 
COOOOA. 

12— General Dynamics Corp., Snn Diego, Cnllf. 
$2,161,002 Models 3 A and 3G standard 
launch vehicles (Atlas boosters). Spnee 
and Missiles Systems Organization, AFSC, 
Los Angeles. Calif. F04701-69-C~0001. 

— TRW Syatems Group, TRW, Inc,. Redondo 
Beach, Cnllf. $1,006,020. Technical services 
for Mlnulomnn II and III nropulsion aya- 
lems, Norton AFB, Calif, Space and 
Missile Systems Organization. Los Angeles, 
Calif. F04701-70-C-0101. 

— Bendix Com., Tcleiboro, N.J. $1,126,- 
668, Navigational computer system com- 
ponents (AN/ASN-16A) for F-4 aircraft. 
Aeioiinulicnl Systems Divisio-n, AFSC, 
Wiight-PntteJium AFB, Oliio. F33667-70- 
C-0329. 

16— General Electric Co„ West Lynn, Maas, 
$2,180,000, Spaie paita for J-86 nirciaft 
engines. Snn Antonio Air Materiel Aien, 
AFLC, Kelly AFB, Tex, F34601-G9-D-2264. 

— General Electric Co,, Giuclnnatl. Ohio, 
$3,700,000. J-79 aircraft engine compo- 
nents. Oklahoma City Air Materiel Aron, 
AFLC, Tinker AFB. Okla. F3 4001-69 -A- 
1020 , 

— ^Tlie Boeing Co,. Seattle. Wash $1,243,- 
OQO. Remo vat and replacement of modillcd 
Minuteman miBsIles. Mnlmstrom AB'B. 
Mont., Whitemmi AFB, Mo., and Grand 
Folks AFB, N.D, Space and MIbbHd 
S ystemB Organization, AFSC, Loa Angeles. 
Cnhf. FO4701-G0-C-0232. 

^Lcnr Sieglcr, Inc., Santa Monica, Cnllf, 
$4,030,609, A/A37G-3 flight control sys- 
tems compononta for BQM-34 and 
MQM-84 target mlaaUcs. Aeronauttcal 
Syatems Division, AFSC, Wright-Patterson 
APB, Ohio. F33067-B9-C-0340. 

— International TelcphonD and Telegraph 
Corp., Nutley, N.J. $1,198,887. Organi- 
zation and flehl level maintenaneo^ and 
training services in support of the Stra- 
tegic Air Command Automated Control 
System, Omaha, Neb., Boaster City, La., 
Riverside, Cnllf., Chicopeo Falls, Mass,, 
and Nutley. Oklahoma City Air Materiel 
Area, AFLC, Tinker AFIl, Okla. F3460i- 
70-C-0626. 

17 — Litton Systema, Inc., Woodland Htlla, 
Cailf. $9,646,975. Repair of gyroscopes 
for the F-4 aircraft. Oklahoma City Air 


Materiel Area, AFLC. Tinker AFB, Okla. 
F016U6-69-A-0203 SD39. 

— Thiokol Chctnicnl Corp., Drlgham City, 
Utah $1U,20U,U00. Production of stage 1 
motors for Minuteman III mlasileB. Space 
and Misaile Syatems Oi gnal/ntlon. AFSC. 
Los Angeles, Cahf. F04 701-69-0-0197. 

18 — Sargent -Fletcher Co., El Muntc. Calif. 
$3,827,655, Fuel tank nBsembllcs for 
F/RF-4 aeries aircraft. Ogden Air Ma- 
teiicl Area. AFLC. Hill AFB. Utah. 
F042G00-fiU-D-O22C-UO0 1 . 

— Lockheed Aircraft Corp., Marietta, Ga. 
$1,699,011, Spare parts for C-5A alr- 

, craft. Detachment 31, San Antonio Air 
Materiel Aicn, AFLC, Marietta, Ga. 
AF33 1657) 16063, 

— Singer-General Precision, Inc., Bingham- 
ton, N.Y, $1,656,692, Design, develop, 
fabricate, lest and Inatall A/Fa7A-T“40 
trainer, spare parts and aerospace ground 
equipment, Aeronauticnl Systems Division, 
AFSC, Wright-Pattei son AFB, Ohio. 
F33G67-70-C-U013. 

— Weatlnghouse Electric Corp., Baltimorcj 
Md. $3,600,090. Production and teat of 
four Air Trnflic Control Sets (AN/GPS-O), 
spare paits and support data. Electronic 
Systema Division, AFSC, L.G. Hanacom 
Field, Mass, F19628-70* C-0049. 

22 — ^Spacc Corp., Garland. Tex. $8,042,660. 
Turbo-prop and turbojet engine test 
Btanda. San Antoni'O Air Materiel Area, 
AFLC, Kelly AFB. Tex. r4lC08-70-C-6472. 

— Goodyear Aerospace Corp,. Akron, Ohio, 
$1,009,900, Mobile armament recording 
camera. Aeronauticnl Systems Division, 
AF8Ct Wrlght-rntteraon AFB, Ohio. 
F3366r~70-C-0207. 

— General Dynamics Corp., Fort Worth. Tox. 
$3,647,800, Production of F-111 aircraft. 
Aeronnuticai Systems Division, AFSU, 
Wrighl-Pfttter&on AFB, Ohio. AFS3(a67)- 
13403. 

23 — Texns Instrumcnla, Inc., DnllaH, Tex. 
$2,309,000 Components for airborne in- 
frared detecting equipment. Aero nautical 
Systema Division, AFSC, Wright-Patteraon 
AFB, Ohio. F33667-70-G-0286. 

24 — General Dynamics Corp., Fort Worth, Tex. 
$31,942,183. Supplemental agreement for 
product ion of F-111 a lie raft. Aeronauticnl 
Systems Division, AFSC, Wright-Patterson 
AFB, Ohio. AFa3<C6T) 13403. 

— ^The Boeing Co., Seattle, Wash, $18,799,- 
180. Force modernization of Minuteman 
Wing HI. Minot, N D, Space and Missile 
Syatems Organization, Los Angeles, Cnllf. 
F04701-6B-C-9042. 

26 — General Electric Co., West Lynn, Mass. 
$1,027,400, Production of J-86 and T-68 
engines. Acionnutical Systems Division, 
AFSC, Wright-Patterson AFB, Ohio. 
F33C57-60-C-0095, 

— REDM Corp., Wayne, N.J. $1,223,788. 
Component parts for goner nl purpose 
bombs. Ogdon Air Materiel Area, AFLO, 
Hill AFB, Utah. F42GOO-70-G-94a9. 

— J, A. Maurer, Inc., Long Island City, 
N,Y. $1,278,241 Cameras and component 
parts for HF-B nirciaft. Aeronautical 
Systems Division, AFSC, Wrlght-Pattoraon 
AFB, Ohio. F33C67-60-C-0876 

29 — McDonnell Douglas Corp,, Tulsii, Okla. 
$1,770,954. Modification and maintenance 
of 13-62 aircraft, Oklahoma City Air Ma- 
teriel Area, AFLC, Tinker, Okla. F34fl01- 
ao-C-0009. 

29 — Lockheed Aircraft Service Co., Midwest 
City, Okln. $1,200,900. Repair and modi- 
fication of F-84 series aircraft. Oklahoma 
City Air Materiel Area, AFLC, Tinker 
AFB, Okla. F34Q01-C9-C-44U-0004 A A. 

— Dynnlcctron Corp., Fort Worth, Tex, 
$1,726,000. Corrosion conliol for various 
aircraft. Kadona AB, Okinawa. Oklahoma 
City Air Materiel Area, AFLC, Tinker 
AFB, Okla. F3460-G9-D~4416 

— North American Rock well Corp., Anaheim, 
Cailf. $71,472,280. Minuteman III guidance 
and eontiol systems, Spneo and Mlasik 
Organization, AFSO, Los Angeles, Calif. 
F04701-08-C-9174, 

80 — Emerson Electric Co,, St, Lo-ula, Mo. $6,- 
107,000. Electronic teat oqulpmont for C- 
141, RF-4C and P-111 aircraft avionic 
systems. Snn Antonio Air Materiel Area, 
AFLC, Kelly AFB, Tex. F41 608-7 0-C- 5020. 

— North American Rockwell Corp., Anaheim, 
Calif. $14,308,399, Design and fabrication 
of depot maintenance ground eqnipnrtent 
and factoiy tooling and teat equii>ment In 
support of Minuteman III guidance and 
control systems, Space and Mlsalle Systems 
Command, AFSO, Los Angeles, Oallf, 
F04701-60-G-9120. 




DCS-Mallard Interface 
Task of Study Group 

Analysis of the interface be- 
tween the Defense Communica- 
tions System (DCS) and tactical 
communications systems using 
equipment developed by Project 
Mallard is the task of a working 
group established by the De- 
fense Communications Agency 
(DCA). 

The new DCA-Mallard Inter- 
face Technical Working Group 
(ITWG) will identify problems, 
develop alternative solutions, 
and make recommendations to 
the Director of DCA and the 
U. S. Manager of the Mallard 
Project. Overall objective of the 
ITWG is to assure a cost- 
effective interface between DCS 
and tactical communications 
systems using Mallard-developed 
equipment. 

Project Mallard was initiated 
hi 1965 as an international co- 
iperative program to develop a 
jeeure digitally switched tacti- 
:al communications system com- 
mon to the four member nations, 
the United States, Australia, 
Canada and the United King- 
dom. 

DCA is responsible for man- 
agement control and direction 
of the worldwide DCS, operated 
by the three Military Services. 


Air Force Begins Field Tesfs 
of Air Mobile Bases 

In Air Force logistics, mobility means moving an entire air base, 
from runway lights to barracks, in a hurry. And to the Aero- 
nautical Systems Division (ASD), AFSC, Wright-Patterson AFB, 
Ohio, that means a system of lightweight and durable air trans- 
portable equipment that can be ready for use hours after reaching 
a new base site. 

ASD’s Air Mobility Program Office, headed by Lieutenant Colo- 
nel Donald D. Klein, has the responsibility for assembling and 
testing the 2,700 items in the “bare base” concept. The first phase 
of field tests to demonstrate this concept are scheduled to begin 
this fall. 

Equipment developed and procured for the testa include: 

• Expandable shelters to serve as maintenance shops, kitchens 
or sanitary facilities. The units are constructed of aluminum 
frames, with polyurethane foam-filled siding. 

• Aix'craft hangars, each capable of housing an P-4, and re- 
quiring 160 man-hours to erect. 

• Personnel shelters for 11 to 20 individuals. 

• Airfield lighting, including approach, I’unway and taxiway 
lights, glide angle indicator and beacon. 

• An electrical distribution system providing complete electrical 
power for a bai’e base of nearly 600 sheltei’s. With a 4,160 volt 
primary system, it is stepped down to 60 cycle, 110-208 volt power 
for the user. 

• A gas turbine powered liquid oxygen and nitrogen generator, 
with a capacity of two tons per day. 

• Two heating systems, a 60,000 BTU per hour system for liv- 
ing and working spaces, and a 400,000 BTU per hour system for 
hangars and large working spaces. 

• Kitchens, with a 250 meal per hour capacity, a water distri- 
bution system and sanitai’y facilities. 

• Tow trailers for the logistic shelter air transportables 
(LSATs) and personnel shelters, compatible with the rail cargo 
handling systems on the C-130 and C-141 aircraft, and designed 
for use from aircraft to base site. 
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Back-Up Interceptor Control 
centers furnish nir defense com- 
manders with current infer in n- 
tiou about airborne target a In 
their areas of control* A Btaml- 
by, hiKh-speed computerized 
monitor system, BUIC was de* 
velopcd by the AFSC ElecI runic 
Systems Division whoso story 
bofrins on pag:e 1. 




Electronic Systems Division 


Command, Control, Communications Systems 
"Musts" in Modern Weaponry 


Major General Joseph J. Cody Jr., USAF 


T oday, communication is the basis 
of existence of any organized ef- 
fort. This is certainly true in the 
Armed Forces and, specifically, in 
the Air Force where we regard it as 
a great necessity — in fact we are 
built upon it. 

Coming into focus, more and more, 
is the association of communications 
and command and control in the mili- 
tary enterprise. Indeed, the transfer 
of information within the Air Force 
is growing. It is growing because we 
have been provided with the capa- 
bility of being able to handle and ma- 
nipulate large amounts of data and 
related items. We have been provided 
machinery which has extended our 
ability to function, far more than we 
over were able to do. 

Our military operations, in this 
time period, are highly complex oper- 
ations involving ultra-sophisticated 
ami very expensive equipment, We 
have to be cex*tain that we use this 
machinery so as to optimize it. 
Common sense dictates that we not 
buy copies of everything we want, 
and that we find ways of being more 
efficient in the use of what we have. 
Underlying that thesis is what we call 
command and control and communica- 
tion in the Air Force. 

In the Air Force technical commu- 
nity the problem of designing and ac- 
quiring systems for command and 
control and communication resides at 
the Electronic Systems Division. 

The Electronic Systems Division 
(ESD) of the Air Force Systems 
Command was created from several 
previous organizations on April 1, 
1061, Its mission is to manage the de- 


velopment, acquisition, installation 
and test of electronic command, con- 
rol and communication systems for 
the Air Force and other agencies of 
the Defense Department. 

Since its establishment eight years 
ago, ESD has played major roles in 
nearly every Air Force function 
which requires fast and accurate com- 
mand and control. And, when you add 
communication to this activity then, 
in essence, ESD finds itself in essen- 
tially all kinds and types of military 
activity. 

In this country, technological ef- 
forts over the past few years have 
been tremendous. There has been a 
rapid surge in the use of computora, 
data handling, microelectronics, new 
applications, and in a host of other 
areas. In fact, there is hardly any 
area where the state of the art has 
not Bigniflcantly advanced. 

Command, control and communica- 
tion, in one sense, is a sort of glue 
which binds everything within a 
system together. There are probably 
deep within the design of a system 
such things as the ability to enhance 
weapon system effectiveness in terms 
of their application, or maybe trade- 
offs between the numbers of systems 
and our efficient use of them. 

It is not a simple concept. There 
are no written specifics and numbers 
which state categorically that we can 
make a tradeoff, There is, though, a 
relationship between the effectiveness 
of our weapon systems and t^e effec- 
tiveness of the control environment In 
which we have to operate, 

The state of the art actually allows 
us to have a surplus of information. 
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Coupled with this great wealth of in- 
formation is the real problem of how 
to cope with it. Our technical know- 
how can actually produce so much 
data that we have trouble assimi- 
lating it. The problem is double-faced 
— either we overapply or underapply 
this information. 

As technicians, we at ESD have to 
recognize and be governed by certain 
economic considerations. We have to 
weigh all factors before actually 
buying a component, a link, or a com- 
plete system. 

The disciplines and the military 
missions are merging, and m so doing 
are creating planning problems. For 
example, the communications satellite 
is not selective — it cannot distinguish 
between tactical and strategic data, 
and so missions are crossed, 

Organization 

Located at Hanscom Field, Bedford, 
Mass,, near Boston, ESD is the head- 
quarters for a worldwide organization 
with detachments and field offices in 
Europe and Asia, 

Approximately 10,000 civilians and 
military personnel make up a work 
force which embraces other attached 
military organizations, federally 
funded laboratories, a not-for-profit 
corporation, and private industry 
groups. In total, the group is com- 
monly called the Hanscom Complex. 

ESD is responsible for the evalua- 
tion, procurement and production of 
radar, computers, displays, software 
(including computer programs), man- 
agement and production plans. It also 
supervises quality control, installation 
and checkout of systems. 

Management 

The missile age, which called for 
increased emphasis on command and 
control, also caused a revolution in 
management and the end of tradi- 
tional management methods. 

By the early 1950s, with technology 
already at a gallop and the Soviets 
possibly as much as several years 
ahead of us in the development of a 
strategic missile program, we found 
ourselves confronted with a number 
of questions that our management 
procedures were unable to answer. 

Time was at a premium. Design of 
equipment, scheduling of production, 
training of held personnel, stocking of 


spare parts, construction of sites, and 
a multitude of other factors all had to 
be dealt with concurrently, rather 
than one after the other as in the 
past. 

Technology also was a crucial 
factor. There were many unresolved 
questions and a short fuse on the 
amount of time to get answers. It was 
crystal clear that management and 
not technology would determine the 
pace of America’s progress. 

The answer which has evolved 
today is management of systems as 
total integrated packages. 

At ESD each electronic system is 
handled as a complete package by a 
system program office (SPO). These 
come under the jurisdiction of offices 
called deputies or directorates and 
cover such general areas as civil engi- 
neering, communications, surveillance 
and control, tactical, planning and 
technology, and foreign technology. 

Functions of the SPO are to create 
the particular program and follow it 
closely all the way through its devel- 
opment; determine the hardware and 
facilities needed; issue contracts to 
industry; and manage the system to 
its final operational phase and turn- 
over to the using command. 

While shaping an electronic system, 
ESD personnel recognize that it is a 
basic policy and law that the Govern- 
ment must make its own procure- 
ments by competition, whether adver- 
tised or negotiated. Within most 
SPOs is a procuring contracting of- 
ficer who is rigidly governed by 
the Armed Services Procurement Reg- 
ulation and Air Force Procurement 
Instructions. 

The contracting officer has the au- 
thority to repi'esent the Government 
with contractors, and is the only one 
with the power to “authorize or 
direct” changes, or to discuss infor- 
mation which pertains to new pro- 
grams or contemplated procurements. 

An electronic system is much more 
than a collection of black boxes, Much 
more is involved for command and 
control systems. 

Before some systems are truly in 
working order, ESD must add infor- 
mation to the electronic machinery. 
This facet of operations, commonly 
called “software,” includes formula- 
tion of computer programs which in- 
struct machines to handle the infor- 
mation, and procedures for operator 
personnel to follow. 


A vital link in the chain of suc- 
cessful guidance of complex systems, 
from the drawing board to the fiimX 
operational phase, is that aspect re- 
ferred to as the concept of concur- 
rency. 

The concept of concurrency 5a a 
common sense approach to a situation 
which says that precious time in 
building a system need not be wasted, 
if logistic support is planned well in 
advance for all elements and phases 
of the system, Instead, time is com* 
pressed so that each part of the over- 
all project under construction pro 
ceeds on a time schedule which is 
geai’ed to the ultimate completion oi 
the entiro system. 

Systems managcnient at ESD is 
conducted in accordance with AFSC's 
Manual 375 series of regulations. 
These regulations, authored in part 
by the military-civilian staff at ESD, 
are still valid after their acccplnnee 
six years ago. The majority of sys- 
tems acquisitions hero are conducted 
in accordance with the 375 series. 

It might bo peril n out to point mil 
here that ESD has a number of pro- 
grams, particularly its Southeast 
Asia programs, whore tlio opGratSoiial 
due date for the systems is hq aliort 
that it precludes using the stand tud 
375 approach. 

At ESD we feel that we have by no 
means reached the end of the ovolu- 
tion in management. The challenges 
of the future may call for further in- 
novations, These innovations are not 
to bo feared, but welcomed. 

Policy 

As the lead division within the Air 
Force Systems Command for the 
design and acquisition of command, 
control, and communications- electronic 
systems for aerospace forces, ESD 
maintains an in-liouso checks and haS- 
ancG system so that its administrative 
and scientific resources arc utilized In 
the utmost, The goal is qualitatively 
superior systems. 

In px'oducing electronic systems 
with a high order of effectiveness, 
ESD coordinates and oversees the ac- 
tivities of many organizations, The 
division, for example, does not have a 
separate computer effort or a sep- 
arate communications effort and, in- 
stead, relies upon others who operate 
independently . They are separate in 
that there is a technical discipline 
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.that makes sense for them to be han- 
dled separately. But, in terms of work 
that is produced, they all come to- 
gether as part of a cohesive whole. 

Several organizations have a major 
role in producing electronic systems 
and their development. At the top of 
this list is the MITRE Corp. This ci- 
vilian, not-for-profit corporation is 
under contract to the Air Force to 
provide ESD with systems engi- 
neering and technical support 

A key supporting agency within the 
AFSG family is the Rome Air Devel- 
opment Center, located at Griffiss 
AFB near Rome, N.Y, This labora- 
tory is oriented toward equipment, 
rather than to systems as a whole. 

Located at Hanscom Field is the 
Lincoln Laboratory, supported by the 
Air Force, the Advanced Research 
Projects Agency, and the National 
Aeronautics and Space Administra- 
tion. Its work is principally in elec- 
tronics, with emphasis on applications 
to national defense and space explora- 
tion. 

Also located at Hanscom Field is 
the Air Force Cambridge Research 
Laboratory, under the Office of Aero- 
space Research, with a mission to 
conduct research in the physical, en- 
vironmental and mathematical sci- 
ences. Staff members serve largely 
as consultants to ESD and accomplish 
some direct engineering in weather 
systems. 

Programs and Systems 

Electronic command, control, and 
communication systems fall into gen- 
eral categories such as tactical, stra- 
tegic, surveillance, weather observing 
and reporting, air traffic control, nav- 
igation, identification, weapons, de- 
fense and communications. 

A typical electronic command and 
control system has four functions — ^to 
collect, transmit, process and display 
information. It has sensors of one 
form or another to collect informa- 
tion, communications lines of all types 
to transmit the information, com- 
puters to process and store data, and 
equipment to display the gathered 
data and present it to a commander in 
a form so that he can plan, direct and 
control his forces. 

Some of the more important and 
easily identifiable systems which come 
under the jurisdiction of ESD depu- 
ties or directorates follow, 


Deputy for Surveillance and 
Control Systems 

This ESD office manages the sensor 
systems, such as radar, which in 
reality are the eyes and ears of the 
command systems. These sensors 
gather data on missiles, aircraft ac- 
tivities, space objects, weather, intelli- 
gence and the control systems that 
help in the execution of command de- 
cisions. 

Systems which were developed 
under the jurisdiction of this deputy, 
or its predecessor, are the basic 
Semi-Automatic Ground Environment 
(SAGE) effort which divided the 
nation into air defense sectors with a 
direction center in each sector, uti- 
lizing computers which processed data 
and allowed commanders to follow a 
battle situation and direct air defense 
weapons; the Ballistic Missile Early 
Warning System (BMEWS) with 
radar sites which fed their informa- 
tion into the SAGE centers; and the 
Back-Up Interceptor Control (BUIC) 
system which are dispersed centers in 
support of SAGE. 

Under this deputy, ESD has a most 
interesting effort underway in the 


planning for an advanced nirborrt 
command post. This system will utHlzt 
an existing large aircraft niitl would 
be used by the National Commnnd 
Authority, as well as the commanders 
of unified and specified commamlft re^ 
sponsible for directing forces during i 
nuclear war. 

Another significant program about 
to go into contract definition is lh( 
Airborne Weather and llaeoinmia" 
sauce System (AWARS). When o|ior> 
ational, this system will provide the 
Air Force Weather Service with a 
substantially increased capability lo 
collect, process and relay meteorolog- 
ical data to selected ground station!i 
on a global basis. 

A potentially large effort for ICSD 
over the next few years under ihU 
deputy will be the update of the 
Worldwide Military Command and 
Control System. 

ESD, which developed command 
and control systems for Lho North 
American Air Defense Combat Opera- 
tions Center at NOUAD, also pto* 
neei’ed in the development of the 
SPACETRACK system which keeps 
track of all objects in space and re- 
ports its findings to the North Aniorl- 
can Air Defense Command (NORA0). 



LANDING CONTROL CENTRAL AN/TPN~19 tactical communications and 
control system is now under development. The artisPa rendition showa preci- 
sion approach radar in the foreground, operations center housing traffic con* 
trollers to the left, and airport surveillance radar on the hill in the background* 
All units of the AN/TPN-19 system will collapse into standard size mabne 
vans for easy transport by truck, helicopter, or aircraft. 
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The deputy is also responsible for 
5 support provided the National 
nge Division of AFSC, with test 
iges at Cape Kennedy in Florida 
d Vandenberg AFB, Calif, 

\n example of this type of support 
A/RIAj the Apollo Range Inatru- 
ntntion Aircraft. This fleet of spe- 
lly insti^umented C-136A aircraft 
)vide two-way voice communica- 
ns between the aircraft and space- 
^ft and, in turn, between the air- 
.ft and the Manned Spaceflight 
iter in Houston to record telemetry 
ormation from the spacecraft. 

Deputy for Tactical Systems 

currently under development are a 
inber of systems which service the 
iticai forces. The equipment in 
iSD systems is of wide variety and it 
lomplishes the functions of air con- 
1 and warning, command and com- 
nications, air traffic control, and 
ect air support. 

The tactical environment is 
>\ving more involved and complex, 
e enemy moves quickly, he is elu- 
B, and his lightning strikes are 
ttered over a wide area, Air power 
st react on a moment^s notice in 
iport of ground troops. 

The challenge to get to the com- 
nder real-time tactical information 
the challenge of the Deputy for 
ctical Systems. 

liargesfc among the many systems 
[ler development is the 407L acqui- 
lon program which produces var- 
s ground electronic elements to ro- 
co obsolete equipment. The 407L 
igram features modular equipment 
dgned for mobility and deployment 
aircraft, helicopter and truck, 
\lthough the 407L program is an 
dutionary program, ESD is already 
olvcd in planning the next genera- 
n tactical command and control 
^tem. By the mid“1970a, we expect 
see an operational airborne tactical 
control system which would sup- 
sment the ground elements. 

\notber tactical system of interest 
■ the future, and now under devel- 
nent by industry under contract to 
Air Force, is the TPN-19, 
nding Control Central, It is ex- 
ited to land present and future mil- 
ry aircraft more safely under the 
ist adverse weather conditions, 

[n the foreseeable future the Air 
rce can expect to have a tactical 
nmand and control system which 


uses signals from many different sen- 
sors to provide a real- tune display of 
the situation in the surveyed area. 

Deputy for Communications 

In the Armed Forces, communica- 
tion is a prime requisite. The Air 
Force, particularly, depends on it and 
its function will take on more mean- 
ing in future command and control 
activity. In essence, communication is 
the vital link between the commander 
and the various elements in the field. 

A recent effort on the part of this 
deputy was the implementation of the 
Southeast Asia Coastal Cable Commu- 
nications System. Under ESD man- 
agement, a 700-mile undersea cable 
was laid which connects six shore ter- 
minals, five in Vietnam and one in 
Thailand. 

Another recent communications 
project was the acquisition and instal- 
lation of automatic switches for the 
overseas AUTO VON system under the 
direction of the Defense Communica- 
tions Agency, These switches were 
cut into the system last July when 
the first increment was turned over 
to the Air Force Communications 


Service. This action marked a signifi- 
cant step toward a worldwide military 
automatically switched communication 
network. 

Looking ahead, what ESD is really 
faced with in the next five or six years 
is a total upgrading of the DC A com- 
munications system worldwide. This 
may necessitate further elimination of 
high frequency circuits, improvement 
in some of the strategically located 
tropo scatter links, and the addition 
of satellite and undersea cable links 
to meet the ever-increasing demands 
for greater traffic flow. 

The advent of satellites has pro- 
vided a new and exciting mode of 
communication, Direct, dependable 
communication by voice or teletype 
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INTERIOR VIEW of AN/TPS^44 '*two dimensional’* radar operations center 
developed by Electronic Systems Division’s 407 L Tactical Air Control System, 
Capable of shipment by truck, ground transporter, helicopter, or cargo air- 
craft, the radar will be used for aircraft detection and control in forward air 
control posts. 
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with and among various small tactical 
units, including ships and aircraft, is 
of vital importance in many military 
operations and improved methods are 
constantly being sought. 

The Mediterranean Communication 
System is a prime example of the 
scope of effort produced by the Dep- 
uty for Communications. The system 
consists of hundreds of tropospheric 
scatter and line of sight microwave 
radio terminals and relays which pro- 
vide voice and teletype communica- 
tions to U.S, and NATO installations 
in the Mediterranean and Near East 
areas. 

Another system of a significant 
project is the technique called *‘Com- 
pass Link/’ a method of transmitting 
high resolution photographs from 
South Vietnam to Washington, using 
satellite transmission and a laser 
beam scanning head to reproduce the 
pictures for national military com- 
manders. 

Digital communications is an area 
of tremendous potential for the years 
ahead. We are already in the field of 
digital switching for data systems, 
and the outlook is for considerable 
growth in this area to satisfy increas- 
ing requirements for computer-to-com- 
puter links. 

Airborne Warning and 
Control System 

The Airborne Warning and Control 
System — acronym A WAGS — repre- 
sents one of the largest, most com- 
plex and challenging tasks facing 
ESD today and in the immediate fu- 
ture. Although not a pure deputy 
office, or a directorate, in an organi- 
zational sense, its complexity involves 
nearly all of the other SPOs. 

Basically, the AWACS undertaking 
will utilize a modified version of a 
commercial jet transport embodying 
a large radar, numerous auxiliary sen- 
sors, a substantial data processing 
capability, and integrated command, 
control, and communications subsys- 
tems. 

AWACS is being designed at ESD 
to provide a command and control ca- 
pability for both continental air de- 
fense and tactical requirements. 

The complexity of the radar and re- 
lated data processing, display and 
computer engineering represents a 
significant step forward for the state 
of the art. 


Directomte for Planning and 
Technology 

The next generation of command 
and control systems is the main inter- 
est of the Directorate for Planning* 
and Technology, This organization ac- 
complishes conceptual, feasibility and 
cost-effectiveness studies, and estab- 
lishes technical requirements and ob- 
jectives that lead to assigned goals. 

One such system concerning data 
processing for use in aii'borne com- 
mand posts is the Post Attack Com- 
mand Control System-Airborne Data 
Automation (PACCS-ADA) project. 
For this effort, a computer has been 
placed in an EC-135 aircraft of the 
Strategic Air Command to evaluate 
airborne electronic data processing 
applications for more effective control 
of forces, 

Future Directions 

Looking ahead to the mid-1970s, a 
further exploitation of satellites as 
communications feeders will undoubt- 
edly come about. 

Another point of interest for the fu- 
ture is the search for a better method 
of applying multiplexing techniques 
to communications. 

With the growth in the use of com- 
puters, there seems to be a need for 
a closer as.sociation among computers 
and their ability to communicate with 
each other. There is a trend, therefore, 
that leads to closer integration of 
computers and communications, 

Digital communications is another 
area of tremendous potential, both 
for the military user and the indus- 
trial contractor. 

Exciting and rapid advances in tech- 
nology and fabrication methods for 
microelectronic components now make 
it possible to consider new concepts, 

ESD expects increased activity in 
the coming years in the areas of com- 
mand and control for strategic opera- 
tions. 

New weapon systems and sensors, 
such as AWACS and Advanced 
Manned Strategic Aircraft (AMSA), 
will necessitate new command and 
control and communications concepts. 

Long-range ‘^over the horizon** ra- 
dars, which can detect missiles or 
bombers far beyond the line of sight, 
will give warning of an impending at- 
tack, and will significantly reduce the 
number of radar sites required. 


At ESI) wo look for roliablo, sur- 
vivnble conumiiiicntions between de- 
cision centers, from the forward sen. 
Bor buck lo the command posts ami 
out OKain lo the weapons. These will 
become u cornerstone of strategic 
commaiul aiul control. 

Incronsea use of satellites with 
hiftlier bandwidths, power, antenna 
Bain and jamming protection can be 
foreseen. 

Relays, with multi-beam antennas 
with narrow pencil beams tracking in- 
divklual mobile user terminals seem 
an ultinuiic possibility. 

IJnificMl concepts, such as the into- 
grated communication, navigation and 
identification Hy.steni (I-CNI), will re- 
duce tlu* number of avionics and will 
make several modes of long-range or 
close-rung(‘ radio transmissions com- 
patible with each other. 

Modern weaponry is sophisticated 
and expensive. It demands, more than 
ever before, adequate command and 
control for its eiVeclive appllcatjon. 

We at lOSl) are dedicated to the 
purpose of trying to make these sys- 
tems as efficient as possible, and to 
as.suro tliui they make contributions 
to the enectiveness of the total mili- 
tary operation, 

ESD*s story is that of taking tech- 
nical and managerial skills from all 
available sources and uniting these 
to develop, iloaign and acquire supe- 
rior electronic command and control 
and communications systems. 

The intelligent application of these 
capabilities and potentials is our biisi- 
no8.s — that is our solo role in life. 


Army Testing 
Detachable Tire Treads 

Deiachablc-tread tires are under 
test by the U.S. Army Tank-Automo- 
tive Command, Warren, Mich. Test 
units have a carcass that separates 
from tlio tread band; the detachable 
tread is mounted on the deflated car- 
cass, locking into place when the tire 
is inflated. 

Advantages of the detachable-tread 
tire is that one carcass may be used 
for many treads; storage space re- 
quirements and operating costs should 
be reduced by just having to replace 
the tread, as long as the carcass is 
undamaged. 

According to the Army, ooe carcass 
should last through four or five 
treads. 
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Trends in Research and Development 
at Army Mobility Equipment R&D Center 


Address by William B. Taylor ^ 
Technical Dirccioi\ V.S. Army Mo- 
hility H^qiupment Research and DvveU 
opment Center^ Ft. Belvoir, Va., to 
the Graduation Class, Research and 
Development Management Course, 
V.S, Army Logistics Management 
Center, Ft, Lee, Va,, Aug, 29, 1960, 

This afternoon I had originally 
planned to regale you with slides and 
movies in an illustrated talk of some 
of the weird and wonderful new items 
of military hardware which are in 
various stages of development at the 
U. S. Army Mobility Equipment Re- 
search and Development Center 
(MERDC)*^. However, after looking 
at your agenda for the past two 
weeks, I [decided] that perhaps you 
would prefer a more philosophical dis- 
cussion on some of the lessons we are 
learning from past problems in 
testing and fielding new military 
hardware, and the way in which we 
are attempting at MERDC to apply 
results of these lessons to improve our 
overall ‘^batting average*^ in getting 
significant new equipment into the 
hands of troops. 

During the past several years, 
there have been numerous occasions 
when items of MERDC equipment, 
such as engine generators, bridges, 
construction equipment, air condi- 
tioners, POL handling equipment, 
etc., have failed to pass the stringent 
gamut of engineer and service tests at 
the Aberdeen, Ft. Greely, Ft, Knox 
and Panama test sites of the Army 
Materiel Command's Test and Evalua- 
tion Command (TECOM). These fail- 
ures range from relatively minor 

*MERDC, located at Ft, Belvoir, Va,, 
is an orgajiizational element of the 
U,S, Army Mobility Equipment Com- 
mand, St, Louis, Mo,, which is a sub- 
ordinate co7mnand of the Ar77iy Mate- 
riel Command. 


shortcomings relating to a small com- 
ponent, such as a relay or valve (which 
indicates a need for tighter quality 
control), to near- cat as trophic failures 
of major subassemblies which clearly 
indicate that the item should be rede- 
signed. 

Regardless of the seriousness of the 
failure, considerable additional effort 
is required by the development organ- 
ization engineers, as well as those of 
the Army commands who are the 
users and testers of proposed answers 
by the developers to the users' stated 
requii’ements. Either the failure has 
to be corrected, or the details of the 
users' requirements for the item liave 
to be modified to permit the item to be 
acceptable. In either case, lengthy 
delays in the fielding of the new 
equipment invariably result from any 
failure of an item to pass TECOM’s 
testing. 

Review of lessons teamed 

At MERDC this past spring, we de- 
cided that a critical review of some 
selected items that bad failed engi- 
ne or/ sei'vice testing at TECOM was 
needed to identify ‘^lessons learned” 
to form a basis for significantly im- 
proving our ability to get items 
through engineer /service testing on 
time, the first time. I would like to 
share with you the analysis we did, 
the results we came up with, and 
the approach we are taking to apply 
these results to improve our future 
performance, 

For this analysis, we focused our 
attention on the universal engineer 
tractor, probably known to many of 
you as the UET. Development of the 
UET began a number of years ago, 
based on a stated requirement for a 
quantum jump improvement in 
combat engineering construction 
equipment to be used by engineer 
troops; air-delivered into forward 
combat zones; and required to move 



William B. Taylor was te-p- 
pointed Technical Director ^of 
MERDC in 1969. He was fot*- 
merly scientific advisor for mis« , 
' silcs and apace in the Oilice^^ 

Chief of Research and Develop-,' 
ment, Department of the Army. 
Prior to that he held positions . 
in the manned space flight .pro-, 
gram of National Aeronautics 
and Space Administration, He 
is a graduate of the U.S. Mill: 
s tary Academy, W^st Point, the 
i U.S. Naval Poat-Graiuate 

‘ School, and holds a master of ^ 
science in electronics ehglneel’*. 
ing from The Johns Hopkinp f 
I University. ' , 
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earth, build runways, etc., under ai 
verse conditions of rough terrain, lin 
ited logistic support, and enen 
action. 

The UET design was completed ar 
prototype models were tested i 
MERDC, following which engineei 
service-test models were procured fi 
TECOM tests against the specified r 
quirements stated in the Qualitati’ 
Materiel Requirement (QMR). The 
initial test models fell short of tl 
QMR in a number of areas but, 
order to expedite the dcvelopme 
cycle to meet an ENSURE [Exp 
dited Non-Standard Urgent Requir 
ment] Southeast Asia requiremet 
additional models were procur 
under advanced production en| 
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neering* (APE) funds; some “im- 
provements*' were added to the 
design, and the modified APE models 
were subjected to further engineer/ 
service testing. The second set of 
UETs also experienced difTiculty, pri- 
marily in the areas of reliability and 
maintainability, and further modifica- 
tions to the UET were identified as 
being desirable. Nevertheless, the 
urgent Southeast Asia requirements 
for improved earth -moving capabili- 
ties in forward areas prompted a plan 
for limited production of approxi- 
mately 50 UETs. 

Analysis of the several thousand 
hours of UET prototype test data and 
of life-cycle cost estimates indicates 
that the UET can outperform existing 
inventory dozers, scrapers and dump 
trucks by factors of 2 or more, and 
can save from $1 to $2 million per 
battalion over the 10-year life cycle 
(primarily because of fewer operators 
doing the same jobs). However, ap- 
proval of a limited production buy of 
UETs has still not been authorized be- 
cause of the problems identified during 
engineer/ service testing. At the pres- 
ent time, some 10 years after the re- 
quirement was established, prepara- 
tions are being made for a major 
in-process review soon to determine 
the future of the UET. 

Search for /mproved 
Deve/opmenf Performance 

The question we asked ourselves 
last spring was: How can we improve 
the performance and shorten the de- 
velopment lead time on an item like 
the UET, if we were starting today? 
After going into the details of the 
design and test history, and com- 
paring both the performance of the 
various contractors involved, the 
changes in requirements, and the 
analysis of previous test data, we con- 
cluded that there are three major 
areas that need concentrated eft’ort 
by the MERUC developer as well as 
other members of the Army Materiel 
Command and the Army Combat De- 
velopments Command. These three 
areas are: 

• More realistic requirements 
(QMRs). 

• Improved contracting techniques, 

• Improved test plans and proce- 
dures. 

Let us take these item by item. 


More Realistic QMRs. 

A fundamental means of avoiding 
downstream difficulties is to assure at 
the outset that the users' require- 
ments are both lechnically attainable 
and operationally essential in terms of 
field needs. Obviously, many of the 
requirements defined before develop- 
ment starts have a degree of uncer- 
tainty which must be reduced as de- 
velopment proceeds. Therefore, as the 
development progresses the require- 
ments should be re-examined when 
more technical tradeoff data is avail- 
able. There is a need for a periodic, 
critical reexamination of the QMR 
during development of the item, by 
both the users and developer, recog- 
nizing both the technical problems and 
the costs associated with overcoming 
them. 

These critical reviews require not 
only the attention of the project engi- 
neer in the Army Materiel Command 
and his counterpart in the Combat 
Developments Command, but also by 
the management levels in both agen- 
cies. This review should be conducted 
by civilian engineers to assess the 
technical and cost achievability of the 
performance goals, as well as by field 
grade military officers to assess the 
essentiality of the qualitative and 
quantitative requirements for actual 
field operations. There should be at 
least two such critical reviews on each 
QMR: the first prior to formal ap- 
proval of the QMR by the Depart- 
ment of the Army, and the second 
after prototype models have been 
built and tested by the engineers who 
designed and built them, but before 
the subsequent models arc procured 
for TECOM’s engineer/service 
testing. This latter review should 
permit, if necessary, both modification 
of QMR requirements, based on actual 
test data, as well as feasible design 
modifications which could make the 
engineer/service-test prototypes more 
responsive to the modified QMR, 

Improved Contracting Techniques. 

The second lesson learned is that we 
should improve our contracting provi- 
sions for procuring prototype and en- 
gineer/service-test models. The 
normal engineering development cycle 
calls for contracting for prototype 
design, fabrication and initial test by 
the developers (including the con- 
tractor) with a subsequent contract 
(with the same or another contractor) 


for fabrication of the engineer /sorv- . 
ice-test models for TECOM tests. 

Our objective in improving this ar- 
rangement is to place more responsi- 
bility on the contractor for the satis- 
factory performance of test uiiiU 
throughout the period of gov eminent 
testing, including* the tests by TECOM 
which are normally conducted without 
the contractor's participation. Con- 
tracts should clearly state wliat gov- 
ernment tests will be run on the itc:K 
and that, until the equipment has 
demonstrated the required perform- 
ance, the contractor is responsible for 
the item. In other words, completion 
of the contract should include satis- 
factory performance of the item tiiat 
TECOM tests. In order to do this, we 
must clearly spell out in the contract 
the testing we intend to perform, and 
we must stay within these test para- 
meters if the contractor is to be hold 
responsible. The contract must sjie- 
cify that any failure of the item to 
meet the performance requirement a 
will require the contractor to modify 
the item as necessary, at no additional 
cost to the Government. 

In contracting for the TECOM tost 
models, we have the problem of how 
to require the contractor to build to 
the drawings resulting from the pre- 
TECOM development tests and still 
hold the contractor responsible for 
meeting the TECOM test require- 
ments. This is a problem since tlie 
contractor is normally not involved in 
the TECOM tests. The problem is com- 
pounded if a different contractor is se- 
lected from competitive proposals to 
build the TECOM test models. A fea- 
sible approach is to use a form of the 
new pre-production evaluation (PPE> 
type contract (now normally used in 
the first-quantity production con- 
tract). Under a PPE contract, the 
new contractor would be required to 
make a thox’ough analysis of the pi'o- 
totype test model drawings, and to re- 
commend any changes he considers 
necessary for successful achievement 
of the performance requirements of 
his contract. After this “open season*’ 
gn changes (usually a month or two), 
the contractor is held responsible for 
producing units which will meet the 
specified performance requirements. 
Also, in such contracts, it appears 
possible to include some form of per- 
formance warranty clause under 
which the contractor agrees to ^^fix'* 
any item which fails in the TECOM 
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tests, provided the tests are no more 
severe thcin those previously con- 
ducted during the developer’s proto- 
type tests. This warranty clause 
should cover the entire period of 
TECOM tests (often as long as 18 
months). Of course, the contractor’s 
price will include some provision for 
making these fixes but he is motivated 
to build an item which requires no 
fixes ami, most importantly, he will be 
required to maintain financial respon- 
sibility for the performance of his 
item during TECOM tests. 

Improved Test Plana and Procedures. 

The third and possibly the most im- 
portant lesson learned, which we at 
MEKDC are applying to our current 
developments based on past problems, 
has to do with improving our test 
plans and procedures. Comprehensive 
and well defined test plans and proce- 
dures for prototype toaiine: by 
MERDC and the contractor are the 
key to the actions in refining QMRs 
and in maintaining contractor respon- 
sibility through TECOM’s tests, 
which I have just discussed. We will 
establish and enforce controls to re- 
quire that total test procedures and 
plana arc reduced to writing by the 
tirojcct engineer, and then approved 
nnd periodically reviewed at the in- 
termediate and higher MERDC man- 
agement levels. TECOM will be in- 
cluded in the development of MERDC 
test plans and procedures. Test re- 
quirements in research and develop- 
ment contract purchase descriptions 
will define specific tests which will 
yield quantitative results, suitable 
for determining the compliance of the 
contract with each requirement in the 
QMR. 

The results achieved during 
MERDC prototype teats can then be 
the basis for revising test procedures 
to be included in TECOM test plans. 
We recognize that this more compre- 
hensive and thorough MERDC testing 
may add to the time required before 
models are made available to TECOM 
for final engineer/service testing. 
However, our experience indicates 
that in the overall development cycle, 
a little additional time during MERDC 
testing can reduce significantly the 
overall development time, and hasten 
the day when an item will pass 
TECOM ’s tests with flying colors and 
go into production for use by troops, 

To recapitulate, then, we have ex- 


amined our past experience in getting 
research development items through 
TECOM tests and into quantity pro- 
duction. From this experience — some 
of it quite dismal — ^vve have drawn 
some lessons learned and are applying 
them to our current and future efforts 
in three major areas: 

• Initial definition and subsequent 
refinement, with the Combat Develop- 
ments Command, of more realistic re- 
quirements (QMRs). 

• Modified contracting techniques 
to motivate our industrial partners to 
retain a sense of responsibility for 
the pei'formance of the equipment 
throughout its acceptance testing 
cycle. 

• More thorough and stringent 
development prototype testing — an 
abbreviated engineering/ service test- 
ing, if you will — to peinnit both re- 
finement of the QMR and modification 
of engineer/ service-test model de- 
signs before subjecting the item to 
TECOM test 

I thank you for this opportunity to 
share with you our lessons learned. I 
hope they will be of some use to you 
in achieving our common goal of get- 
ting better equipment into the hands 
of troops sooner. 

Unmanned Cargo Planes 
Planned for Army 

Remote controlled, unmanned air- 
craft for use as combat zone supply 
transports are being considered by the 
Army under a proposed requirement 
for the Transport Assault Supply 
Transporter (TAST), 

As conceived by the Army Combat 
Developments Command (CDC), Fort 
Belvoir, Va,, TAST will be used to fly 
into battlefield areas at low altitudes, 
within the range of small arms fire, 
with up to 1,000 pounds of cargo. 
Guided from remote ground stations, 
TAST will provide supply operations 
to frontline areas regardless of 
weather or terrain. 

TAST would be used in areas whore 
loss rates for manned aircraft are 
normally high, Initial plans include 
TAST platoons for use in direct sup- 
port of infantry and other combat 
units, leaving manned aircraft for 
other missions. 

Future roles for TAST could also 
include wire laying, smoke dispensing, 
radio communication relay and, if ne- 
cessary, emergency medical evacua- 
tion. 


Army Proposes 
New Artillery 

Three new artillery weapons have 
been proposed by the Army Combat 
Developments Command (CDC), Fort 
Belvoir, Va., for use in tactical field 
support operations. 

The first, the aerial artillery 
weapon, would accomplish the tasks 
of present aerial rockets and light, 
close support cannon artillery. In use, 
the weapon would have botli air-to- 
ground and ground-to-ground capabili- 
ties. Combined with single VTOL air- 
craft transportability, the weapon 
would reduce the overall number of 
aircraft required for airmobile sup- 
port. At present, seperate aircraft are 
required for rockets and cannon artil- 
lery. 

The second weapon is the self-pro- 
pelled armored IBBmm howitzer, 
which would replace the M109 and 
M109E1 howitzers. As proposed, the 
new weapon would provide direct sup- 
port of lieavy divisions, specified cav- 
alry regiments, and Corps/Army bat- 
talions supporting mechanized and ar- 
mored units, 

The third weapon, the towed 
156mm howitzei*, would replace the 
M114A1 howitzer, providing general 
support and reinforcing fire by field 
artillery battalions assigned to 
Corps/ Army. 

All throe proposals are part of the 
Army 85 program. 

AFSC Realigns 
Conventional 
Munitions Centers 

The Air Force System Command 
has announced completion of the 
transfer of engineering and technical 
personnel from the Air Force Arma- 
ment Laboratory (APATL) to the 
Armament Development and Test 
Center (ADTC), both located at Eglin 
APB, Fla. 

The transfer, begun in April 1069, 
brings into alignment the research de- 
velopment efforts for non-nuclear mu- 
nitions. ADTC, which has had the 
managerial responsibility since 
August 1968, now has under its con- 
trol the related functions of engi- 
neering and acquisition. APATL will 
concentrate on its primary mission of 
research, and exploratory and ad- 
vanced development. 
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Defense Logistics Services Center 


Centralized Supply Information 
for DOD, Industry 

Captain Ross A. Porter, SC, USN 


I f the Army has a requirement for 
aircraft carburetors, a query to the 
Defense Logistics Services Center 
(DLSC), Battle Creek, Mich,, might 
reveal that the Marine Corps has car- 
buretors it no longer needs. A defense 
contractor can also locate excess DOD 
equipment or parts, needed to per- 
form under his contract, in a similar 
manner. 

The services of DLSC, a field ac- 
tivity of the Defense Supply Agency 
(DSA), influence industry's relations 
not only with DOD but other govern- 
ment agencies and with certain for- 
eign governments. Particularly af- 
fected are industry organizations con- 
cerned with the preparation of bid 
packages for defense contracts. Other 
industries, such as those acquiring 
government-furnished equipment and 
those buying government surplus, 
are also directly and indirectly af- 
fected by the services provided by 
DLSC. 

Because of the center^s services to 
Federal agencies and, to a progres- 
sively greater degree, to government 
suppliers, defense costs are being re- 
duced significantly. Direct interface 
with industry is developing as DLSC 
personnel and computer resources 
permit, 

DLSC's services currently are en- 
compassed in three distinct programs; 
operational responsibility for the Fed- 
eral Catalog System, the DOD Mate- 
riel Utilization Program, and the DOD 
Surplus Sales Program. 

DLSC has an interest in the char- 
cteri sties of an item of supply from 
le time of its design to its disposal 
rom the government inventory. 

Until DLSC was established, this 


data, or intelligence, interface be- 
tween present DLSC programs was 
almost nonexistent. The scores of cat 
egories of vital logistics item data, as- 
similated for decades in these pro- 
grams, are being progressively inte- 
grated into one computerized data 
bank called the Defense Integrated 
Data System (DIDS) ~ DLSC’s 
future system. This system will place 
all data relating to an item of supply 
(except stock, store and issue infor- 
mation) in a single integrated data 
bank. 

The integrated computer system to 
be used to support DiDS will prob- 
ably dwarf, in mass storage capa- 
bility and random access processing 
techniques, any known business-or- 
iented system. It will have an initial 
mass storage capacity of over 13 bil- 
lion characters, with the capacity to 
grow to 20 billion. These data will be 
readily accessible for use not only by 
DLSC program managers but by log- 
isticians in various assignments, 
worldwide, 

At present it is not envisioned that 
remote devices will be located at con- 
tractor facilities. However, because of 
the advances of computer hardware 
technology, and the emphasis on crea- 
tion of common computer language 
and universal data nets, it is possible 
that in the future direct inquiry of 
DLSC's supply item intelligence might 
be possible for major contractors. 

DLSC services that interest con- 
tractors and potential contractors 
mostly involve the products of the 
DLSC level of management relative to 
the Federal Catalog System, 

Inherent in this I'esponsibility is 
assignment of Federal Stock Numbers 
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(FSNs) for DOD customers, as well 
as for civil agencies, NATO signatory 
countries, and for several other for- 
eign governments. 

FSNs are assigned to those items 
which are repetitively procured, 
stocked, controlled and subjected to 
central inventory management, report- 
ing, distribution, or redistribution in 
the supply system of the Army, Navy, 
Air Force, and Marine Corps, and civil 
agencies of the Government, The FSN 
is a common means of retrieving data 
from DLSC records. 

Process of 

Provisioning Screening 

DLSC becomes involved with an 
item of supply during the weapon 
system provisioning process by fur- 
nishing an item intelligence service 
that determines tlie need for FSN 
assignment. This involvcinont in the 
provisioning aspect of logistics pro- 
vides, early in the procurement pro- 
cess, item identification and other 
vital supply management data. 

An jiidiistry benefit of provisioning 
screening is that it does not burden 
suppliers with production of technical 
documentation that might already be 
in DLSC filesi Data is provided that 
enhances the transfer of excess prop- 
erty, thus preventing the purchase 
of unnecessary spare parts, It also 
helps expand the procurement base. 
To accomplish provisioning 
screening, the industry contractor or 
government procuring activities 
submit data, consisting of the manu- 
facturers' codes and part numbers, to 
determine if the item has been assigned 
an FSN and is already recorded as an 
active item in the U.S. Government 
upply system, Computers are used to 
am pa re input data with the data on 
le. 

During FY 1968 approximately 6 
lillion provisioning queries were pro- 
essed by DLSC. Over 40 percent of 
die queries disclosed availability of 
duplicate items. 

Also of interest to industry is the 
Federal Supply Code for Manufac- 
turers (FSCM) assigned and main- 
tained at DLSC, We assign five-digit 
dentifying numbers to manufacturers 
10 qualify as sources of supply. Cur- 
ntly the FSCM files list 68,000 
ms. 

Two methods are used to compare 
ms suggested for entry into the 


supply system with the current ca- 
talog data. They are the reference 
method and the descriptive method. 
Both are designed to minimize the 
entry of tmv items into the system 
by identifying duplicate items. 

The reference method is accom- 
plished by screening manufacturers' 
codes and manufacturers' part num- 
bers against the existing part number 
file of 9 million part numbers. A little 
over half of the 4.5 million items in 
the Federal Catalog System, with a 
registered government customer in- 
terest, arc identified through a com- 
parison process in this manner. 

The descriptive method, which is 
the preferred and the most effective 
method of item entry control, requires 
submission of item identification char- 
acteristics data in a uniform, com- 
puter process able mode. The method 
significantly enhances our ability to 
delineate like items by visual or ma- 
chine comparison of characteristics. 

The latter is accomplished by using 
Descriptive Patterns (DPs) and/or 
the new Federal Item Identification 
Guides (FUGS), Both provide guides 
that aid in the preparation of item 
characteristic submission in a ma- 
chine procossable mode. 

There is a concentrated effort to 
have as many items as possible in the 
Federal supply system cataloged in 
the descriptive mode. The enti*y of as 
many items into the Federal Catalog 
System in the description mode, and 
the conversion of items already in the 
system to this mode, will also exploit 
the capability of our upcoming DIDS 
computer system with its gigantic 
data bank, 

Master Cross Reference List 

Early last year DLSC compiled, 
printed and distributed to the four 
Military Services a Master Cro.ss 
Reference List (MCRL), The MCRL 
references over 9 million industry 
part numbers to FSNs, It contains 
the FSCM and the applicable PSN 
related to part number (s). 

The consolidated MCRL, containing 
items used by all the Military Serv- 
ices, is available to industry and other 
interested organizations for $200 a 
year from the U.S. Government 
Printing Office, Sales Planning Sec- 
tion, P.O, Box 1B33, Washington, D,G, 
20013. This annual subscription cost 
includes supplements. Initially, the 
sheer size of the 66-volume appears 


frightening. It is indexed, however, to 
speed identification of part numbers, 
It is a valuable aid in identifying tb 
relationships of part numbers to FSNs. 
The cogizant military procurement of- 
fice will help establish FSN-nianufac- 
turers part number relationships for 
contractors performing under con- 
tracts which include provisioning 
screening procedures. 

There are many Federal cataloging 
publications that can also help con- 
tractors fulfill government cataloging 
obligations. These publications can 
also be purchased fi’om the Superin- 
tendent of Documents, U.S. Govern- 
ment Printing Office. An index of 
these publications, containing a syii- 
opses of each publication, will be fur- 
nished by DLSC upon request. 

In natural sequence of the govern- 
ment's logistic cycle, DLSC operates 
the DOD materiel utilization pro 
gram. The primary purpose of this 
program is to satisfy the needs of any 
one Military Service by redistributing 
materiel which may be excess to other 
Military Sei'vices. To the extent pos- 
sible, computer programs at DLSC 
use the Federal Item Identification 
Number (FIIN), a portion of the 
FSN, to match requirements to excess 
assets. 

Last year nearly $1 billion worth oi 
materiel was referred to Federal 
agencies who indicated a need for spe- 
cific excess items. Hundreds of mil- 
lions of dollars worth of materiel re- 
ferred was accepted. 

To a progressively greater degree 
DOD contractors are also availing 
themselves of this source to obtair 
equipment needed to fulfill govern 
ment contracts. 

The primary communication medh 
used to apprise contractors of avail 
able materiel are direct mail in th( 
form of printed excess listings, ftyeri 
and brochures. Last year, througl 
these media, one government con 
tractor was able to locate excess DOI 
equipment valued at over $300, 00( 
needed by his firm to perform uiidei 
his contract. Acquisition of govern 
ment furnished equipment supple 
ments tight budgets, speeds fuifilUnf 
contracts by reducing lead time, am 
also saves tax dollars. 

To benefit from this source o: 
equipment, write to the Director o: 
Utilization, Defense Logistics Sew 
ices Center, Federal Building 
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Top 100 Companies and Their 
Subsidiary Corporations 
Listed According to Net Value 
of Military Prime Contract 
Awards Fiscal Year 1969 
(July 1, 1968-June 30, 1969) 


Corporate acquisitions and inei'gers 
in FY 1969 continued to adect the 
makeu]) of the DOD list of 100 com- 
panies which, together with their sub- 
sidiaries, were awarded the largest 
dollar volume of military prime con- 
tract of $10,000 or more, These 100 
eoinpanies accounted for $25.2 billion, 
or 3,8 percent less than in FY 1968, 
while total awards to all U.S. compa- 
nies were down by 5 ppreent to $36,9 
billion. The top 100 companies re- 
ceived 68.2 percent of the FY 1969 
total compared with 67.4 percent in 
tiie previous year. Contributing to the 
iiigher percentage awarded the top 
too was not only corporate restruc- 
turing, but also increases in the pro- 
curement of ammunition and of mis- 
sile and space systems, highly concen- 
trated industries, while concurrent de- 
creases were being experienced in the 
procurement of clothing and textiles 
and other commercial type items, 

The following list shows that the 
first five companies received 18. D per- 
cent of the total received by all U.S. 
companies in FY 1969, This was low- 
er by 1.7 percentage points than 
was recorded by FY 1968; however, 
the percentage for the next 20 compa- 
nies totaled 25.9 percent or almost 1 
percent more than in FY 1968. The 
largest company in FY 1969 received 
awards aggregating $2,040 million, 
compared with $2,239 million for the 
largest in FY 1968, To be included in 
the list in FY 1969 required $48 mil- 
lion in awards, against $50 million in 
FY 1968. 

The FY 1969 list of the top 100 
companies shows 12 companies which 
did not appear on the list for FY 
1968. Of these 2 appear between 
positions 51 and 74, and the remaining 
10 between positions 76 and 100, 


Comn>inievS listed in PY 1969 but 
not in FY 1968 are: 

Aluminum Company of America 
Atlantic Richfield Co. 

Dynalectron Corp. 

Firestone Tire & Rubber Co. 

Flying Tiger Line, Inc, 

Kidde (Walter) & Co,, Inc. 

Le Tourneail, R. G., Inc. 

National Gypsum Co. 

Southern Airways, Inc. 

Talley Industries, Inc, 

Tunipano Co. 

Whittaker Corp, 

Comp a in es listed in FY 1968 but 
not in FY 1969 are: 

Aerodex, Inc, 

Atlas Chemical Industries, Inc, 
Automatic Sprinkler Corporation of 
America 
Con dec Corp, 

Emerson Electric Co. 

International Harvester Co. 

Johns Hopkins University (N) 

Lykes Corp. 

Mason & Hanger Silas Mason Co. 
Susquehanna Corp. 

Vinnell Corp. 

Of the 88 companies appearing in 
both the FY 1968 and FY 1969 lists, 
49 bettered their position, 33 were 
in a lower position and 6 showed no 
change. Companies are considered as 
appearing on the list in both years 
despite mergers and name changes if 
a major component of a newly consti- 
tuted company made the list in both 
years. 

Listing of ibo top 100 companies 
and their subsidiaries, in order of 
rank, is given below, The report Is 
compiled by the Directorate for Infor- 
mation Services, Office of the As- 
sistant Secretary of Defense (Comp- 
troller), Washington, D. C, 20301, 


RANK COMPANIES 

TITOUSANIXS 

OF 

DOLLARS 

U.S. TOTAL " 

$36,888. <101 

Tolal, lOO Companies and 

26,176,240 

Their Siibaltllaricfl ^ 


1. Lockheed Aircraft Corp 

2,004,423 

Lockheed Sliipbudding 

36,762 

ConBtruction 


Ventura Mfg Co. 

ai 

TOTAL 

2,040,230 


2 General Electric Co 1,619,095 

Genorat Electric Supply Co 1 ,C8.(> 



TOTAL 

1,620,776 

8 . 

Goneral Dynamics Corp. 

1,228,91)3 


Dynatronk's, Inc. 

448 


Stromberg Carlson Corp, 
Stromberg Dntagraphica, 

10,680 


Inc 

2,870 


United Eloctric Goal Co, 

U5 


TOTAL 

1,218,055 

4. 

McDonnell Douglas Corp 

1,031,762 


Advanced CouimunicntlonBj 
Inc 

524 


Conductron Corp 

32,021 


Ilycon Mfg Co 

4,862 


TrUlea Electronics, Inc 

581 


TOTAL 

1,069,743 

6 . 

United Aircraft Corp 

997,880 

6. 

American Telephone A 



Telogrnph Co 

Chesapenko & Potomac 

162,340 


Telephone Co 

18 , 930 


Illinola Bell Tel Co 

Mountain Slatoa Tel & 

217 


Tel Co 

1,688 


New England Tel & Tel Co 
New Jeriipy Boll Tele- 

564 


phone Co 

578 


New York Telephone Co 
Northwratrrn Bell Tele- 

52 


phone Co 

236 


Ohio Boll Telephone Co 

Pacifle Northwest Bell 

270 


Telephone Go 

Pacilic Tolepiiono & 

145 


Telegraph Co 

Southern Bell Tolophone 

172 


A Telegraph Co 
Soutinyoatcni Boll Tele- 

2,326 


phone Co 

1,729 


Teletype Corp 

16,926 


Weatern Electric Co, Inc 

723,389 


TOTAL 

914,679 

7, 

Ling Temco Voughl, Inc 

26,664 


Altec Service Co 

82 


BrnnilT Airways, Inc 

43,327 


Computer Teehnology, Inc 
Continental Eloclronica 

64 


Mfg Co 

Jefferson Wire A Cal do 

0,896 


Corp 

Jones A Lunghlln Steel 

188 


Corp 

2,803 


Kentron Itnwaii, Ltd 

15,448 


L T V Elcclrosy stems 

182,160 


L T V Aoroapnee Corp 

017,706 


LTV Ling AUee, Inc 

770 


Okonito Co Tho 

997 


Service Technology Corp 

10,646 


Staco, Inc 

Tnmnr Electronics 

11 


Industries, Inc 

126 


Wilson A Co, Inc 

9,164 


Wilson Sporting Goode Co 

205 


TOTAL 

914,114 
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8. 

North Amorlean Rockwell 



Corp 

673,840 


Morse Controls, Inc 

201 


RemmerLWeraer, Inc 

134 


TOTAL 

674.176 

9. 

Boeing Co 

€53,638 

10, 

General Motors Corp 

681,407 


Prigldaire Sales Corp 

32 


total 

584,439 

11. 

Raytheon Co 

642,817 


Edex Corp 

16 


Heath DC & Co 

26 


Machlett Laboratories, Inc 
Micro State Electronics 

.1,470 


Corp 

102 


Raytheon Education Co 

73 


Seismograph Service Corp 

270 


total 

540,772 

12. 

Sperry Rand Corp 

467,861 

13. 

Avco Corp 

456,064 

14. 

Hughes Aircraft Co 

488,766 


Mevo Corp 

260 


TOTAL 

430,016 

16. 

Wpstinghouae Electric Corp 

424,175 


Electro InBulation, Inc 

16 


K-W Battery Co 

Sanford Marine Services, 

197 


Inc. 

67 


Thermo King Corp 

Thermo King Sales A 

294 


Service. 

12 


Urban Syutems Dev Corp 
WeaLinghnuse Electric 

2,011 


Inti, SA 

Westlnghouse Electric 

278 


Supply Co 

Westinghouse Learning 

886 


Corp 

723 


TOTAL 

429,658 

16. 

Textron, Inc 

13,776 


Accessory Products Co 

29 


Aetna Bearing Co, Inc 

34 


Boll Aerospace Corp 

412,700 


Cam oar Screw a Mfg Co 

140 


Fafnir Bearing Co 

642 


Textron Electronics, Inc 

600 


Townsend Co 

485 


Wft 1 ke r-Pn r kersbur g 

17 


Waterbury Farrel 

U 


TOTAL 

423,290 

17. 

Grumman Aircraft Engineer- 



ing Corp. 

417,062 

18. 

Honeywell, Inc 

405,676 

19. 

Ford Motor Co 

67,202 


Phil CO Ford Corp 

329,131 


TOTAL 

890,833 

SO. 

Olin Mathcison Chemicol 



Corp 

364,869 

21. 

Litton Industries, Inc 

14,686 


Aero Service Corp 

200 


AIUb (Louis) Co 

220 


American Book Co 

B ion 0 tics Research 

24 


Laboratories 

Clifton Precision 

218 


Products Co 

11 


Ingalls Shipbuilding Corp 

1,062 


Kimball Syaterns, Inc 

27 


Litton Precision Prods, Inc 

8,. 524 

Litton Systema, Inc 

291,890 

Monroe International, Inc 

127 

New Britain Machine Co 

208 

Streatcr Industries, Inc 

20 

TOTAL 

817,102 

22, Teledyne, Inc 

62.659 

Adcon, Inc 

277 

Amelco, Inc 

3,816 

Brown Engineering Co, Inc 
Columbia Steel A 

3,263 

Shafting Co 

89 

Columlmi-Summerill Corp 
Conlinental Aviation a 

27 

Engr Corp 

38,116 

Conlinental Device Corp 

66 

Continental Motors Corp 

64,897 

Electro Development Co 

33 

Geotechnical Corp 

98 

Getz William Corp 

106 

Gill Electric Mfg Corp 

766 

Gurley (W&LE) 

308 

H A H Engineering Co 

20 

Hydra Power Corp 

289 

Isotopes, Inc 

1,103 

Kmeticii Corp 

122 

King Metal Products, Ltd 

24 

McKay Co 

63 

Micronetics, Inc 

70 

MHlIken D B Co, Inc 

217 

Monarch Rubber Co 

74 

Ordnance Specialties, Inc 
Packard Bell Electronics 

136 

Corp 

6,906 

Fines Engineering Co, Inc 

14 

Republic Mfg Co 

119 

Ryan Aeronautical Corp 

121,238 

Techdatft, Ltd 

37 

Thermatica, Inc 

13 

Wah Chang Corp 

65 

Wisconsin Motor Corp 

1,698 

TOTAL 

308,466 

23. RCA Corp 

298,868 

National Broadcasting Co, 


Inc 

18 

RCA Defense Electronics 


Corp 

91 

RCA Institutes, Inc 

20 

TOTAL 

298,992 

24, Standard Oil Co (New Jersey) 


American Cryogenics Inc 

85 

Enjny Chemical Co 

216 

ESSO A G 

1,302 

ESSO International Corp 

161,098 

ESSO Petrol Co, Lid 

ESSO Research A 

66 

Engineering Co 

885 

ESSO Standard Eastern, Inc 

224 

ESSO Standard Itallana 

2,463 

ESSO Standard Oil Co S A 
ESSO Standard Thailand, 

6,001 

Ltd 

78 

Humble OK A Refining Co 

129,635 

TOTAL 

291,063 

25, Marlin Marietta Corp 

264,279 

26, General Tire a Rubber Co 

8,307 

Aerojet Delft Corp 

272 

Aerojet General Corp 

212,924 

Bates vDle Mfg Co 

41,164 

Frontier Airlines, Inc 

General Tire International 

45 

Co 

799 

TOTAL 

263,601 


27, Inti Business Machines Corp 256,301 

Scicnoo Research 

Assocmtea, Inc 177 

Service Bureau Corp 142 


total 256,62a 

28. Raymond Morrison 

Knudnen (JV) 261,000 

29. Interna tioiin I Telephone & 

Tel Corp 120,206 

Barton Instrument Corp 27 

Bobbs-Merrill Co, Ine 11 

ITT Continental Baking Co 1,7.16 

ETC, Inc 79 

Federal Electric Corp 66,0168 

ITT Electro Physics 

Laboratories 3, DM 

ITT Gllfillun, Inc 38,643 

ITT Ilanimel Dahl 11 

ITT Technical Services, Inc 8,392 

Jennings Radio Mfg Corp 26 


total 238, 2G7 

30 Tennceo, Inc 

Bo via Mfg, Inc 203 

GttS Equipment Engrs, Ine 15 

Newport News Shfpbtd & 

Dry Dock Co 236,021 

Tenneco Chemicals, Inc 467 


TOTAL 236,679 

31. Dupont E I De Nemours 

at Co 41,682 

Remington Arms Co 170,383 


TOTAL 211,965 

82. F M C Corp 189,639 

Gunderson Bros 

Engineering Corp 3,807 

Kilby Steel Co, Inc 8,179 


TOTAL 196,025 

88. Norris Industries 187,563 

84. Bendix Corp 177,806 

Bcndix Field Engineering 

Corp 5,923 

Bendix Wcstinghouse 

Autornotivo 129 

Fram Corp 483 

Marine Advisers, Ine 31 

P&DMfgCoInc T8 

Scott Testers, Inc 37 


TOTAL 184,487 

86. Hercules, Inc 179,964 

Haveg Industries, Inc 253 


total 179,022 

36, Northrop Corp 10G,892 

llalllcrnftors Co 32,468 

Northrop Carolina, Inc 4,874 

Pago Communications 

Engineers, Inc 34,311 

Warnecke Electron Tubes, 

Inc S62 


TOTAL 178,007 

37. Uniroyal, Inc 174,061 

Unlroynl International Corp 27 

TOTAL 174,088 

88, TRW, Inc 169,487 

Crescent Insul Wire * 

Cable Co, Inc 73 

Globe Industries, Inc 316 

Gregory Industries, Inc 12 

International Controls Corp 
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Ramacy Corp 

38 

TRW Semiconductors, 


Inc 

29 

IJijited-Gnrr, Inc 

49 

TOTAL 

170,379 

39. Pan Amcrlciin World Air- 


ways, Inc 

167,4.87 

40. Asiatic PetToleum Corp 

166,683 

41. Mobil Oil Corp 

161,479 

Mobil Chcmienl Co 

12 

Mobil Oil Now Zealand, Ltd 

24 

TOTAL 

151.615 

42. Standard Oil Co of Calif 

78,406 

Caltox Asia, Ltd » 

2,866 

Callox Australia 

13 

Caltox Oil Productfl Co ® 

61,280 

Cnltex Oil Tliailaiid, Ltd « 

2,058 

Caltox Oversea, Ltd * 

811 

Caltox Phillippinoa, Inc « 

70 

Cbevron Asphalt Go 

83 

Chovrori Chemical Co 

562 

Gbovron Oil Co 

8,328 

CliQvron Oil Trading Co 

273 

Cliovron Shipping Co 

192 

Standard Oil Co Kentucky 

4,896 

TO'I’AL 

148,773 

43. Fairchild Illllor Corp 

148,649 

Burns Aero Sent Go, Inc 

87 

TOTAL 

148,586 

44. CoiUnB Radio Co 

1.16,751 

46. Kalflor Induatrlex Corp 

496 

Ilydromnr Corp 

178 

Kiiisor Aerospace & 


Electronics Co 

2,936 

Kaiser Jeep Corp 

118,617 

ICalaor Steel Corp 

11,096 

National Steel a. 


Shipbuilding Co 

9,182 

TOTAL 

142,398 

40. General Tolophono & Electn 


Corp 

26 

Automatic Riootrlc Co 

9,020 

Automatic Electric Sales 


Corp 

200 

Fleetwood Corp 

16 

General Telephone & 


RlocLronlc Lab 

268 

General Tolophone Co 


Soutbeast 

52 

Goaeral Telephone 


Directory Co 

68 

Ilawniinn Telephone Co 

8,020 

Lenkurt Electric Co, Inc 

9,660 

Sylvanla Electric Products, 


Inc 

113,247 

TOTAL 

140,470 

47. Djvy A Zimmerman, Inc 

137,793 

4ft. Texas Inatrumonts, Inc 

182,483 

49. Federal Cartridge Corp 

131,901 

60. Alagnavox Co 

126,245 

General Atronica Corp 

4,003 

Selmcr (11 & A), Inc 

12 

Sentinel, Inc 

22 

TOTAL 

180,282 

61. TbioUol Gbomical Corp 

127,901 

Delta Corp 

65 

Unlplex, Inc 

104 

TOTAL 

128,070 


62 

Texaco, Inc 

22,966 


Cnltex Asia, Ltd “ 

2,866 


Caltex Australia <> 

12 


Cnltex Oil Products Co « 

61,279 


Caltox Oil Thailand, Ltd ” 

2,067 


Caltex Overaeas, Ltd « 

310 


Cnltex Phillippincs, Inc " 

70 


Jefferson Chemical Co, Inc 

695 


Texaco Export, Inc 

30,306 


Texaco Puerto Rico, Inc 

2,866 


Texaco TrmldncJ, Inc 

17 


White Fuel Co, Inc 

641 


TOTAL 

m,973 

53. 

Chrysler Corp 

117.688 


Chrysler Outboard Corp 

4,128 


TOTAL 

121,816 

64. 

Pacific Architects & 



EiiElneers, Inc 

120,959 

66. 

Sanders Associates, Inc 

117,707 


Mithras, Inc 

775 


TOTAL 

118,482 

56. 

United States Steel Corp 

109,720 


Reactive Metals, Inc 

291 


US Steel International, lue 

7,787 


TOTAL 

117,798 

67, 

Goodyear Tiro & Rubber Co 

67,878 


Goodyear Aerospace Corp 

60,484 


Motor Wheel Corp 

2,098 


TOTAL 

110,460 

58. 

Singor Co 

1,801 


Controls Co of America 

439 


EMC Instrumentation, Inc 

73 


Friden, Inc 

General Precision Equips 

1,900 


menfc Corp 

40 


Grnfiox, Inc 

1,060 


UUB-SIngor, Inc 

7.749 


National Thcatr* Supply Co 
Singer General Precision, 

29 


Inc, 

91,822 


Singer Sewing Machine Co 

112 


Strong Electric Corp 

644 


Tele-Signal Corp 

0,099 


Vapor Corp 

1,968 


TOTAL 

116,242 

69. 

Chamberlain Mfg Corp 

115,926 

60. 

Lear Slogler, Inc 

83,660 


American Avltron 

448 


Astek Instrument Corp 

11 


LSI Service Corp 

81.247 


Lighting ProducU, Inc 

National Broach A 

83 


Machine Co 

11 


Transport Dynamics, Inc 

868 


TOTAL 

115,758 

61. 

American Machlao a 



Foundry Co 

116,025 


AMF Beaird, Inc 

27 


AMF Tuhoscope, Inc 

82 


Cuno Engineering Corp 

01 


Hnrloy-Davldson Alotor Co 

41 


TOTAL 

115,266 

62. 

Colt Industries, Inc 

7,866 


Chandler Evans, Inc 

9,273 


Colls, Inc 

84,792 


Crucible Steel Corp 

168 


Elox Corp 

69 


Pulrlmnka Morse, Ino 

6.696 


Ilolloy Carburetor Co 

4,244 



Pratt A Whltnoy, Inc 

2,407 


TOTAL 

114,426 

63. 

East men Kodak Co 

Eastman Chemical 

108,998 


Pro duets Corp 

43 


Eastman Kodak Stores, Inc 

704 


Kodak Export, Ltd 

S8 


TOTAL 

109,848 

64. 

City Investing Co 



American Electric Co 

43,818 


Iloyes Holding Co 

50,431 


Moo {A E) & Co, Inc 

16 


Uheem Mfg Co 

247 


Wells Marine, Inc 

14,613 


Wilson Shipyard, Inc 

76 


TOTAL 

109,199 

65. 

Whittaker Corp 

Aircraft Hydro-Forming, 

60,196 


Inc. 

846 


AmerSenn Finishing Co 

Berwick Forgo 4 

169 


Fabricating Corp 

174 


Columbus Milpar A Mfg Go 

27,224 


Detroit Dolt 4 Nut Co 

General Aoroapnee 

85 


Materials Corp 

412 


IIol-Gnr Mfg Corp 

8,438 


Jonks Metals Co 

880 


Mny Aluminum, Inc 

402 


Nautoc Corp 

60 


Precision Forgo Co 

980 


Space Sciences, Inc 

206 


Strnlghtllno Mfg Co 

13,112 


TOTAL 

107,688 

60. 

American Mfg Co of Texas 

106,745 

67. 

Massnehusotts Insll- 



tu technology 

100,619 

68. 

Gulf on Corp 

86,443 


Gulf Ocuornl Atomic, Inc 

6,333 


Gulf Oil Trading Co 

2,933 


Industrial Asphaltj Inc 
Pittsburg Midway Coal 

298 


Mining Co 

330 


TOTAL 

96,942 

69. 

National Presto Industries, Inc 

94,908 

70. 

Kiddo Walter 4 Co, Inc 

10,632 


American Desk Mfg Co 
Asaoclatod Testing 

72 


Labs, Inc 

51 


Audio Equipment Co, Inc 

506 


Carpenter Mfg Co 

50 


CliQtos Glass Co 

65 


Columbian Bronco Coip 

246 


Crntg Syatoma Corp 

2,111 


Crane Hoiat Engr Corp 

186 


Dura Corp 

116 


Fcnwal, Inc 

840 


Grove Mfg Co 

Harrington 4 Richardson, 

846 


Inc 

25,707 


United States Lines Go 

50,380 


TOTAL 

91.921 

71. 

Signal Companies, lac (Tlic) 

29 


Allison Steel Mfg Go 

86 


Dunham HuBh, Inc 

601 


Garrett Corp 

72,698 


Mack Trucks, Inc 

11,404 


Signal 011 4 Gas Co 

6,606 


Southland Oh Corp 

942 


TOTAL fil ,205 
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72, Curtfss Wright Corp 90,680 

Dorr-Oltvcr Carp 28 

Mnrqitettc Metal 

Products Co 213 

Motnl Improvcmont Co 90 

Zarkin Machine Co 160 


total 91 , 171 

73. Harvey Aluminum Ine 21,606 

Hnrvey Aluminum Sales 68,853 


total 90,458 

74 States Marine Lines, Inc 87,069 

75, Reynolds IRJ) Induatrios, Inc 18,474 

Equipment, Inc 3,348 

Gulf Puerto Ulco Lines, Inc 384 

Reynolds (RJ) Poods, Inc 466 

Son-Land Service, Inc 82,269 


total 84,929 

76. Aerospace Corp 76,246 

77. Motorola Inc 73,061 

Motorola Overseas Corp 103 


total 73,164 

78. Automation Industries, Inc 1,617 

Consolidated American 

Services, Inc 650 

Pac llitjcs Mgm t Corp 4 , 986 

Spartan Aviation, Inc 3,167 

Vitro Corp ol America 62,802 


TOTAL 73,112 

79, Talley Industries, Inc 21,273 

Braincon Corp 32 

General Time Corp 60,666 

Lakeville Precision 

Molding, Inc 38 

Walorbury Button Co 77 

Watorbury Companies, Inc 386 


TOTAL 72,470 

80, llarris-I liter type Corp 1,169 

Gates Radio Co 371 

PRD Electronics, Inc 39,393 

R P Communications, Inc 3,616 

Radiation, Inc 27,167 

TOTAL 71,606 

81, Pirestonc Tire * Rubber Co 68,040 

HamlllMfgCo 16 


TOTAL 66.656 

82, Seatrafn Lines, Inc 41, 900 

Commodity Chartering 

Corp 3,160 

Hudson Waterways Corp 16,822 

Transoastern Shipping Corp 3,676 

total 04.672 

Aluminum Company of 

America 64,381 

Rea Magnet Wire Co, Inc 100 

Wear Ever Aluminum, Ine 13 


total 64,458 

4. Hughes Tool Go 63,603 

^6, National Gypsum Co 63,214 

80, Ilazoltine Corporation 60,472 

Wheeler Laboratories, Inc 81 


total 60,653 

Western Union Telegraph Co 67,686 

mtrol Data Corp 60,767 

Aasoclnted Aero Science 

Labs, Ino 1,862 



C E I R. Inc 

Electronic Accounting Curd 

641 


Corp 

Pacific Tecbnicnl Analysts, 

894 


Ine 

3,293 


T R G, Inc 

76 


TOTAL 

66,918 

89. 

WbitD Moto r Corp 

25,050 


Hercules Englnefl, Inc 

30,761 


Minneapolis Moline, Inc 

466 


Oliver Corp 

12 


TOTAL 

66,284 

90. 

Continental Air Lines, Inc 

65,242 

91. 

World Airways, Inc 

54,980 

92. 

Atlantic Richfield Co 

31,347 


Sinclair ICoppera Co 

18 


Sinclair OU Corp 

8,387 


Sinclair Refining Co 

14,690 


TOTAL 

64,311 

98. 

Tumpano Co, Inc 

63,963 

94. 

Cessrm Aircraft Co 

62,685 


Aircraft Radio Corp 

732 


TOTAL 

53,417 

96, 

Sndtii IiivGslmcnt Co 



Smith A O Corp 

51,607 


Smith A O of Texas 

184 


TOTAL 

61,701 

96. 

Sverdrup & Parcel & Ab80c.s, 



Inc 

480 


ARO, Inc 

49.817 


TOTAL 

50,247 

97, 

Dynalectron Corp 

50,049 

98. 

Lctournenu R G, Ine 

49,903 

99. 

Flying Tiger Lino, Inc 

18,261 

100. 

Southern Airways, Inc 

48.260 


FOOTNOTES 

« Net value of new procurement actions minus 
cnncellationB, termination and other credit trans- 
actions. The data include debit and credit procure- 
ment actions of $10,000 or more, under military 
supply, service and construction contracts for work 
in the United Slate,s plus awards to listed companies 
and other U.S. companies for work overseas. 

Procurement actions include definitive contracts, 
the obligated portions of letter contracts, purchase 
orders, job orders, task orders, delivery orders, and 
any othor orders against oxialing' contracts. The 
data do not Includo that part of indeflnito quantity 
contraets that have not boon translated Into specific 
orders on business Arms, nor do they Include pur- 
chase commllmonts or ponding cancellations that 
have not yet become mutually binding agreemonta 
between the Government and the company. 

h The nssignmont of subsidiaries to paront com- 
panies is based on stock ownership of 60 percent or 
more by the parent company, as indicated by data 
published in standard industrial reference sources. 
The company totals do not include contracts made 
by other U.S, Oovernment agencies and dnanecd 
with Defoitae Department funds, or contracts 
awarded in foreign nations through their respective 
governments The company names and corporate 
structures arc those in ollect ns of Juno 30, 1969, 
and for purpoeea of this report company names 
have been retained unless specific knowledge was 
available that a company had been merged into the 
paront or absorbed as a division with loss of conn- 
pany Identity, Only those subsidiaries are shown for 
which procurement actions have been reported. 


o Slock owiiorahip is equally divided between 
Standard Oil Co of California anti Texaco, Tuc] 
half of the total of military awards is shown uii(I<r 
euch of the* parent companies 
(N) — Non-profit 

(JVj — Joint ventuie of Raymond International, 
Ine, Moirison-Knudsen Co , Inc , Brown & Rod, 
Inej and J, A. Jones Construction Co. 


Lumber Procurement 
Management Realigned 

Management and technical guid- 
ance of Armed Forces lumber proeurc- 
ment^ a responsibility of the Defense 
Supply Agency (DSA), will be coii- 
solidatefl at the Portland, Ore., Wood 
Products Office, Defense Construct ion 
Supply Center. To be effective April 
i, 1970, the consolidation will not 
alter procurement methods or lessen 
opportunities for suppliers, the DSA 
announcement said. 

Lumber ])rocurement functions are 
being realigned to reflect current pro- 
curement patterns, and to achieve 
more efficiency and economy of opera- 
tion. About two -thirds of military 
softwood procurements are avvnrdeil 
to western suppliers. The relatively 
small hardwood requirements are sup- 
plied from the southeastern United 
States. 

Currently lumber is procured by 
two offices, the Portland office and llic 
Atlanta, Ga,, Wood Products Pur- 
chasing Office. 

In addition to being the principal 
procurement office, the Portland Wood 
Products Office will issue all written 
solicitations and will perform pio- 
curement support functions. The At- 
lanta office will receive solicitations 
for East Coast purchases for bid 
opening, abstracting and award. The 
Atlanta office also will make emer- 
gency buys from East Coast suppliers 
and act as DSA liaison in lumber 
mattei's. 


Cold Region Lab 
Goes to Engineers 

Command authority of the U.S, 
Army Terrestrial Sciences Center, 
Hanover, N.H,, with the exception of 
the Photographic Interpretation He- 
search Division, has been transferred 
from the Army Materiel Command to 
the Office of the Chief of Engineers. 

Redesignated the Army Cold Re- 
gions Research and Engineering Lab- 
oratory, the center’s mission was not 
changed, 
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Army Maferiei Command 


Meeting Today's Logistical Challenge 


T he Army Materiel Command 
(AMC) has the herculean task of 
providing- the U.S. Army modern 
weapons and equipment necessary for 
surv^ival in combat operations. 

This mission involves research and 
de\e!opment, procurement and pro- 
duction, and supply and maintenance 
m the field. Today, thousands of 
scientists, engineers, and technicians 
are engaged in research and develop- 
ment activities conducted within the 
laboratories, arsenals, and testing in- 
stallations of the command. Several 
thousands more are employed in ac- 
tivities within industry, higher educa- 
tional institutions, and non-profit re- 
search foundations having Army con- 
tracts or grants. 

Budget and expenditures of the 
command have averaged approxi- 
mately $15 billion each fiscal year 
since FY 1066, Budget programs 
scheduled for FY 1970 are: 

• $8.3 billion for PEMA (Procure- 
ment of Equipment and Missiles, 
Army) , 

• $1.7 billion, Stock Fund, 

• $1.7 billion, OMA (Operation and 
Maintenance, Army), 

• $1.1 billion, RDT&E (Research, 
Development, Test and Evaluation). 

A^IC headquarters at Gravelly 
Point, Va., adjacent to Washington 
National Airport, provides the policy 
direction for the commandos far flung 
operations. Nine major subordinate 
commands, located throughout the 
eastern half of the United States, 
servo as the "mid-management” level. 
There are seven commodity commands 
responsible for integrated commodity 
management of assigned categories of 
weapons, equipment and supplies ; one 
test and evaluation command; and 
one logistics support command. 


The actual execution of the Army's 
materiel program is accomplished by 
AMC’s individual installations and ac- 
tivities, some reporting directly to the 
headquarters and others to major 
subordinate commands. They range 
from depots, laboratories, arsenals, 
schools, maintenance shops, test 
ranges, proving grounds, and procure- 
ment offices in the United States to 
customer assistance offices and logis- 
tics management offices throughout 
Europe and the Far East. There are 
80 military installations and 100 ac- 
tivities in the AMC network. 

The command Is responsible for a 
materiel inventory of approximately 
$21 billion, of which 50 percent is in 
depots or in transit and 50 percent is 
in the hands of troops The magnitude 
of AMC’s operation is illustrated by 
Army-sponsored cargo -movements — 
surface and air — ^from the United 
States to Vietnam: around 7 million 
tons each fiscal year since July 1966. 
Last year AMC took more than 
800,000 procurement actions which 
had a total value of slightly less than 
$9,5 billion. 

Organization and Mission 

AMC was activated Aug. 1, 1962, as 
a part of the overall reorganization of 
the Army. This reorganization re- 
aligned the responsibilities of the 
Army General Staff. In addition, var- 
ious operational responsibilities, pre- 
viously carried out by the General 
Staff, were transferred to Army field 
commands, leaving the General St a If 
free to concentrate on planning. 

The materiel functions of six of the 
Army’s then seven technical services 
(Quartermaster, Ordnance, Chemical, 
Signal, Engineers, and Transporta- 
tion) and many logistical functions of 



General Ferdinand Che- 

sarck^ USA, is Commander^ 
U.S. Army Materiel Command. 
He was Assistant Vice Chief of 
SUff of the Army until March 
1969r A graduate of the U.S. 
Military Academy, West Point, 
N.Y., he also holds n Master 
of Businosa Ad mi nisi ration de« 
grec from Stanford University, 
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the General Staff were assigned to 
AMC. The Medical Corps was the 
only one of the seven technical serv- 
ices to retain its supply mission. 

Before the Army’s reorganization, 
each technical service was responsible 
for Its personnel, doctrine, materiel 
and training. Now these responsibil- 
ities have been functionalized. 

AMC has four basic missions*. 

• Performance of assigned materiel 
functions of the Department of the 
Army, These functions encompass re- 
search and development, product engi- 
neering, test and evaluation, procure- 
ment and production, inventory man- 
agement, and mamtenance. In addi- 
tion, the command operates the conti- 
nental U.S, wholesale supply and 
maintenance system which consists of 
storage and distribution, transporta- 
tion, maintenance, and disposal of ma- 
teriel, 

• Provision of materiel and re- 
lated service support to U.S. forces 
engaged in contingency operations, 
and support of foreign customers 
under the various international logis- 
tics agreements. 

• Provision of worldwide technical 
and professional guidance and assist- 
ance to customers. This may involve 
sending a team to a command or for- 
eign country to assist in deproeessing 
or in training I'ecipients of new mate- 
riel; or sending special teams to 
assist customers in resolving mainte- 
nance, storage and distribution prob- 
lems. 

• Direction of assigned subordinate 
commands, installations and activi- 
ties, 

In June 1969, the organization of 
AMC headquarters was realigned to 
provide better control over assigned 
missions and functions, to reduce the 
span of control, and to achieve 
greater use of managerial talent. 

Under the realigned AMC organiza- 
tion, its commander's span of control 
was reduced through the use of depu- 
ties with specific roles in specific 
areas. AMC now provides command 
and control over each of four major 
segments of operations: the labora- 
tories, focusing on the scientific com- 
munity; materiel acquisition, focusing 
on the industrial base; logistics sup- 
port for the Army in the field; and 
management of resources, people, 
money and facilities. 

The principal deputy serves as the 
ommanding general's alter ego and 


resources manager. He directs the ac- 
tivities of the comptroller, the di- 
rector of personnel and training, and 
the director of installations and serv- 
ices. 

New to the headquarters are two 
additional deputies — a deputy com- 
manding general for materiel acquisi- 
tion and a deputy commanding gen- 
eral for logistical support. The deputy 
for materiel acquisition centers his 
attention on the industrial base, with 
control of research and engineering, 
procurement and production, and ma- 
terial requirements. He also controls 
the U.S. Army Major Items Data 
Agency (USAMIDA), located at Lct- 
terkenny Army Depot, Chambersburg, 
Pa. 

The deputy commanding general 
for logistics support is responsible for 
all aspects of customer service with 
the primary responsibility of re- 
sponding to the needs of the com- 
mand’s worldwide requirements. He 
commands the 19 AMC depots. 

The responsibilities of the deputy 
for laboratories were not affected by 
the reorganization. He continues to 
focus his interest on the scientific 
community and to direct the activitic.s 
of the AMC in-house laboratories. 

The positions of director of quality 
assurance and director for manage- 
ment information systems have been 
elevated. The latter, in his expanded 
role, is accelerating the development 
of automated management systems. 
He is expected to provide the com- 
mand with key indicators and trends 
needed for sound management. 

Also, under the realignment, the 
number of project managers has been 
reduced from 67 to 46 by assigning 12 
projects to major subordinate com- 
manders and by combining 10 projects 
with other project manager offices. 

The span of control has been re- 
duced about 60 percent through these 
actions, Instead of 190 commands, 
agencies and individuals reporting di- 
rectly to the command group, there 
are now less than 80. 

The headquarters operates with a 
staff of approximately 2,300 per- 
sonnel, 360 military and 1,940 civil- 
ians. The coordinating staff consists 
of six major directorates: Mainte- 
nance; Materiel Requirements; Inter- 
national Logistics; Procurement and 
Production; Distribution and Trans- 
portation; and Research, Development 
and Engineering. Each has full re- 


spoils lb ility for accomplishincnt of 
those AMC missions within its func- 
tional area. Five other major direc- 
torates — ComptvolleT anti Director of 
Programs, Installations and Services, 
Personnel and Training, Quality As- 
surancG, and Manvigement Systems 
and Data Automation — perforin coot - 
dhiatmg and support functiona. 

Special staff elements include those 
normal to any major command head- 
quarters, plus specific offices respon- 
sible for Operational Readiness, Lo- 
gistics Data Management, and 
Combat Surveillance and Target Ac- 
quisition wliich perform functions 
unique to the materiel mission. Addi- 
tionally, special assistants advise the 
commanding general in such special- 
ized areas as science, eiigineoriiig, 
labor relations and equal employment. 

The headquarters also includes 
about a dozen project /product man- 
agers, together with staff officers rep- 
resenting the rest of the project/ 
product managers located Glaowhcie 
in the command. 

Also located at the headquarters, 
liaison officers represent various other 
U.S. military elements and those of 
Great Britain, Canada, and the Fed- 
eral Republic of Germany. 

Requirements and Procurement 

Determination of materiel require- 
ments is a complex procedure within 
AMC. Consideration must be given to 
authorized strength by component, 
war reserve requirements, estimntiQn 
of consumption, and an estimation of 
assets in hand. Many of the basic 
item requirements are computed on an 
individual basis, using the factors of 
initial issue, replacement, pipeline, 
special operational projects and 
maintenance float. Initial issues are 
determined from tables indicating tlie 
number of items, by troop unit, which 
are authorized. The total is weighed 
against the DOD-approved Army 
force. Replacement encompasses a 
percentage of the initial allowance 
which is worn out or consumed. Pro- 
jection of these data jircsent man- 
agement problems, particularly bo- 
cause peacetime and wartime replace- 
ment and consumption factors vary. 
The pipeline is another computation 
factor which is based on intransit 
time and which varies by geograpliic 
area and by mode of transportation. 
Operational projects are doterinined 
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OR the basis of the mission to be per- 
formed, are approved by the Depai't- 
ment of the Army, and are nidicatod 
in a complete hill of materials. 

The sum total of initial issue, re- 
placement, pipeline, maintenance float 
and operational projects constitute 
the gross Army requirement for an 
item, 

AMC is responsible for approxi- 
mately 76 percent of the Army*s total 
annual proeurement dollars placed 
under contract, In addition, under the 
single department procui'emeni policy 
of the Defense Department, AMC 
procures many items of ammunition, 
weapons and vehicles for all the Mili- 
tary Services, Seven of the nine 
major subordinate commands operate 
as buying centers, with each special- 
izing in their particular commodity. 
Tho name of each command 
{Weapons, Missile, Tank -Automotive, 
Electronics, MnnitionSt Aviation Sys- 
tems, and Mobility Equipment) indi- 
cates the commodity and related re- 
search and development with which 
each la concerned, These commands 
also give functional procurement sup- 
port to project managers responsible 
for vertical management of major 
weapons acquisition, 

Subordinate Commands 

AMC's nine major subordinate com- 
mands make the complex operation 
work, Each is important to the overall 
program. The siiborclinato commands 
and their responsibilities are ; 

Army Electronics Co mm ami, Ft. 
Monmouth, N.J,, (plus some elements 
at Philadelphia, Pa,) is responsible 
for integrated commodity manage- 
ment of tactical communications, 
avionics, radar, automatic data proc- 
essing, meteorology, night vision, 
combat surveillance, target acquisi- 
tion, navigation and electronic war- 
fare equipments and systems, as well 
as test equipment and tactical power 
sources. The Electronics Command is 
composed of approximately 13,500 ci- 
vilians and military personnel as- 
signed to 26 locations throughout the 
world, including the Night Vision 
Laboratory at Ft, Bel voir, Va.; Avia- 
tion Electronics Agency, Si. Louis, 
Mo.; Electronics Research and Devel- 
opment Agency, and Atmospheric Sci- 
ences Laboratory, White Sands Mis- 
sile Range, N.M,; and Meteorological 
Support Activity and Atmospheric 


Sciences Laboratory, Ft. Huachuca, 
Ariz. 

Army Aviation Systems Command, 
St. Louis, Mo,, is responsible for inte- 
grated commodity management of air- 
craft and aerial delivery equipment. 
The command is composed of 10,000 
military and civilian personnel located 
at the St, Louis headquarters, the 
Aeronautical Depot Maintenance Cen- 
ter, Corpus Christi, Tex.; Aviation 
Materiel Laboratories, Ft. Eustis, Va.; 
Aviation Test Activity, Edwards AFB, 
Calif.; and various production plant 
activities. The command also directs 
aeronautical missions at Atlanta, Ga,, 
New Cumberland, Pa., Red River, 
Tex., and Lathrop, Calif, 

Army Missile Command Redstone 
Arsenal, Ala., is responsible for inte- 
grated commodity management of as- 
signed rocket, missile, and related 
programs. The command is composed 
of 11,000 military and civilian per- 
sonnel. Small liaison offices are main- 
tained at missile facilities and indus- 
trial locations throughout the United 
States and overseas, but a majority of 
the command mission is accomplished 
at Redstone Arsenal. The command 
does not manufacture weapon systems 


but maintains the scientific capability 
to monitor research, development, and 
production efforts of American in- 
dustry. 

Army Mobility Equipment Com- 
mand St. Louis, Mo., is responsible 
for integrated materiel management 
of barriers and bridging, water puri- 
fication equipment, construction 
equipment, power generators, mate- 
rials and fuel handling equipment, in- 
dustrial engines and turbineSj envi- 
ronmental control equipment, and 
rail, marine, and amphibious equip- 
ment, The command is composed of 
5,600 military and civilian personnel 
who are located at the St. Louis head- 
quarters and the Arrniy Mobility 
Equipment Research and Develop- 
ment Center, Ft Belvoir, Va, ; Marine 
Field Office, Hampton Roads, Va,; 
five mobility support offices through- 
out the United States and one each in 
Europe and the Pacific; and at five 
mobile railroad support shops in the 
United States, 

Army Munitions Command, Pica- 
tinny Arsenal, Dover, N.J. is respon- 
sible for integrated commodity man- 
agement of conventional, nuclear, 
chemical and biological munitions, 



ASSISTANT GUNNER, PFC Bernard Covington of the 82nd Airb--«- 
sion, loads his AMC-procured lOGmm rccoilless rifle during comba^ 
in Vietnam. 
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with emphasis on defensive aspects. 
The comma nd is composed of 30,000 
military and civilian personnel at 35 
installations and activities. The Am- 
munition Procurement and Supply 
Agfency, Joliet^ III, procures conven- 
tional ammunition, primarily through 
more than 20 gov eim men t- owned, con- 
tractor-operated Army ammunition 
plants. Ft. Detrick, Md., performs the 
commandos responsibilities with 
regard to biological agents. Edgewood 
Arsenal, Mcl, performs the command 
responsibilities with regard to chem- 
ical munitions through Pine Bluff 
Arsenal, Ark., Rocky Mountain 
Arsenal, Denver, Colo., and other fa- 
cilities. 

Army Tank-Automotive Command, 
Detroit Arsenal, Warren Mich., is re- 
sponsible for integrated commodity 
management of general purpose vehi- 
cles weighing more than 10,000 
pounds, tactical vehicles, and assigned 
combat vehicles. The command also 
performs major support functions for 
certain combat vehicles assigned to 
the Army Weapons Command. The 
Tank-Automotive Command is com- 
posed of 6,800 military and civilian 
personnel, nearly all of whom work in 
the headquarters and in the shops and 
laboratories of the arsenal It also ad- 
ministers a tank production plant at 
the arsenal and the Pontiac Storage 
Plant, Mich, 

Army Weapons Command, Rock 
Island, III, is responsible for inte- 
grated commodity management of ar- 
tillery and infantry weapons, gun- 
type armament for aircraft, fire con- 
trol equipment for weapons, and vehi- 
cles for which the predominant re- 
quirement is firepower, ie., self-por- 
polled artillery, tanks and tank-like 
vehicles including combat engineer ve- 
hicles and recovery vehicles, Addition- 
ally, the command is responsible for 
common type tools, equipment and 
sets used in Army maintenance shops. 
The command is composed of 12,000 
military and civilian personnel who 
are located at the headquarters, at 
Rock Island Arsenal, and Watervliet 
Arsenal, N.Y. 

Army Test and Evaluation Com^ 
mand, Aberdeen Proving Ground, 
Md., is responsible for engineering 
and service tests of Army materiel, 
test and evaluation support for the 
seven AMC commodity-type subordi- 
nate commands, and participation in 
preparation for troop tests conducted 


by the U.S. Continental Army Com- 
mand. The command is composed of 
19,000 military and civilian personnel 
located at 15 installations and activi- 
ties. These include White Sands Mis- 
sile Range, N.M., Arctic Test Center, 
Alaska; Tropic Test Center, Canal 
Zone; Air Defense, Armor, Artillery, 
Aviation, Infantry and Airborne, 
Electronics and Special Warfare 
service test boards at major Army 
posts, and a coast-to-coast network of 
proving grounds, test activities and 
test centei's. (See Defense Industry 
Bulletin, “Reliable Equipment for 
Arctic, Jungle, Desert,” Sept. 1969, 
P^l*) 

Army Safeguard Logistics Com- 
mand, Huntsville, Ala., the newest 
AMC subordinate command, was es- 
tablished April 15, 1968, to provide 
logistical support to the Safeguard 
System, the antiballistic missile 
system. The command’s responsibil- 
ities include all aspects of inventory 
management and maintenance engi- 
neering necessary to support the 
Safeguard System. Its present 
strength is 250 military and civilian 
personnel 

Distribution and Supply System 

Distribution of most of AMC’s 
materiel is based on the MILSTRIP 
standard supply system, The normal 
requisitioning cliain overseas under 
MILSTRIP is from the using unit to 
a support unit which, in turn, requisi- 
tions the theater inventory control 
center. From the theater, requests flow 
directly to one of the sources of 
supply, he, a National Inventory Con- 
trol Point. Requisitioning procedures 
are similar in the United States. 

In some situations, such as a crit- 
ical shortage of repair parts overseas, 
the command has used special supply 
systems. For example, project “Red 
Ball Express,” was established in 
1966 when difficulty was experienced 
in keeping some major items of equip- 
ment operational in Vietnam. Under 
this system, the flow of requisitions 
moves from Vietnam directly to the 
National Inventory Control Point in 
the United States, and a single 
agency is responsible for filling the 
requisitions. 

The receipt, storage, issue, and 
maintenance support for AMC^s thou- 
sands of weapons, equipment, and 
supply items is accomplished by a 


coast-to-coast system of 19 depots. 
The system fills an average of 600,CPO 
individual requisitions a month from 
users of AMC material throughout 
the world. 

These depots range from compact 
complexes of offices, warehouses, lab(>» 
ratories, and maintenance shops rear 
urban centers to huge isolated iiistah 
lations with up to 90,000 acres ef 
open storage. Most of the depots 
handle general supplies plus specific 
commodities, such as ammunition and 
vehicles. Some provide support to the 
Defense Supply Agency. The Foil 
Wingate Depot, Gallup, N.M., hamlle; 
only ammunition. Although the prr 
mary purpose of the AMC depots is tc 
store and issue materiel required foi 
Army use, some 5 million tons of the 
9 million tons of materiel currertb 
stocked in these depots is stored foi 
other agencies. 

The command has 17 research m 
development laboratories or centers 
Eleven of these are specialized labors 
tories which support the missions ol 
the AMC subordinate commands 
Most of the Army’s in-house capa 
biliiy for basic and applied researcl 
is in the five laboratories and centor; 
that report directly to AMC hci^d 
quarters. 

The center at Aberdeen, Md., con 
duets research that ranges ixor 
weapon systems evaluation and Uibri 
cants to human factors capabilitic 
and nuclear weapons effects in area 
of radiation and fallout, Basic re 
search on metals, armor and coTamic 
is conducted at a center in Wstcr 
town. Mass. The Harry Diamond Lab 
oratories in Washington, D.C., has vc 
search reponsibiHties that in chid 
target detection, weapon system syii 
thesis and analysis. Research on foot 
clothing, footwear, aerial delivery an' 
general equipment for the soldier i 
conducted at the Natick Laboratories 
Natick, Mass. The Aeronautical R< 
search Laboratory, Moffett Fielc 
Calif., is interested in subsonic aerc 
dynamics, wind tunnel operation a a 
aeronautical resistance in low-spacfi 
flights. 

AMC’s highly technical operatior 
require professional development of it 
personnel AMC operates three majc 
logistics service schools for the Arm! 

The three AMC schools — ^Army L< 
gistics Management Center, Ft. Lgi 
Va, ; Army Management Engineerin 
Training Agency, Rock Island, III 
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and the Joint Military Packaging 
Training Center, Aberdeen, Md. — are 
characterized by many relatively 
short courses. Directly administered 
by Headquarters, AMC, these schools 
train 10,000 students annually. 

A number of ^‘in-house’' programs 
give training in specific commodity or 
functional fields. These include pro- 
grams dealing with safety, quality as» 
au ranee, metal tests and inspection, 
materiel deterioration and corrosion 
control, and ammunition inspection 
and surveillance. 

The personnel of these schools also 
develop technical manuals, provide 
consultant services, and conduct spe- 
cialized research. 


Project Management 

One of the most unusual programs 
AMC has is the “Project Manager 
System.” A modern look has been 
given to traditional military manage- 
ment in the guise of this system. 
AMC has made the most widespread 
application ever undertaken of the 
project/product manager concept. 

An early analysis of AMC opera- 
tions showed that a relatively small 
number of programs account for 
nearly 50 percent of the research and 
development expenditures and more 
than 60 percent of the production ex- 
penditures, These programs were 
given special management attention 


by placing them under the project/ 
product managership concept. 

The criteria used to identify such 
weapon or equipment programs for 
project management include criti- 
cality of the weapon /equipment to tlie 
defense of the United States; urgency 
of getting the weapon /equipment into 
the hands of using units; complexity 
of the weapon /equipment requiring 
participation to an unusual degree of 
two or more major subordinate com- 
mands; and estimated high cost of a 
weapon/equipment. 

The project manager directs the ac- 
tivities to be carried out and is the 
single individual with autliority, re- 
sponsibility and funds to accomplish 
his program objective. Currently 46 
projects are under the single manager 
concept. 

The past and future success of 
AMC, of course, is dependent to a 
great extent on its interface with ci- 
vilian science and industry. The eom- 
niaiid has an extensive network of re- 
search and pi’oduction facilities avail- 
able in scientific, technical and produc- 
tive areas, but it could not begin to 
accomplish its logistical mission 
without the massive support and par- 
ticipation of civilian business and in- 
dustry. 

Industry is advised of the Army’s 
requirements through such AMC pro- 
grams aa advance planning briefings, 
qualitative requirements information, 
advance planning procurement infor- 
mation, and procurement fairs; 
through advertising in the official 
Commerce Business Daily, and 
through direct mailing of invitations 
for bid (IFB) and requests for pro- 
posal (RFP), Industry responds 
through the unsolicited proposals and 
company-funded study programs, as 
well as through answers to selected 
IFBs and RFPs. 

AMC has five procurement offices: 
Chicago, Cincinnati, New Yoi'k, San 
Francisco, and Los Angeles, Informa- 
tion concerning the preparation and 
submission of bids is readily available 
in these offices, as well as in the head- 
quarters of the commodity commands. 
Officials are available at all AMC fa- 
cilities for person-to-person inter- 
views concerning future requirements 
and industry’s capabilities for ful- 
filling them. An Army-Industry 
Liaison Office is maintained in the 


ASIC’s BASIC MISSION is to keep the U.S. soldier equipped and supplied 
for whatever Job ho is called upon to perform. 
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Wasliington, D.C,, headquarters. The 
subordinate commands and activities 
offer similar service to industry rep- 
resentatives. 

Tlie Army and AMC have come a 
long 'way since “Black Jack“ Pershing 
used a tractor to move supply wagons 
during his expedition into Mexico; 
since mules packed ammunition and 
supplies to American troops in the 
mountains of Italy; since the old 
two-aiid-a-lialf ton truck bussed Amer- 
ican troops and supplies around and 
over the cold, bleak hills of Korea. 
Today, in Vietnam, helicopters speed 
troops hiindi*eds of miles across ter- 
rain impassable to wheeled vehicles. 
Soldiers arrive on the battlefield fresh 
for combat. 

AMC’s basic mission, of course is to 
keep its most important customer — 
the U.S. soldier — equipped and sup- 
plied for whatever job ho is called 
upon to perform, 

AMC strives to use the newest tools 
and principles of management to 
ensure the huge, complex administra- 
tive and service apparatus meshes 
with the production apparatus of the 
nation^s economy with maximum 
efficiency, 

Flexible Bulk Fuel 
Containers Tested 
by Army 

Four elastomer-coated fabric bulk 
fuel tanks are under development by 
the Army Mobility and Equipment 
Research and Development Center, 
Port Belvoir, Va, Field tests of the 
fuel reservoirs, with capacities of 
1,250, 2,500, 6,000 and 25,000 barrels 
each, are being conducted by elements 
of the Test and Evaluation Command, 
Aberdeen Proving Ground, Md. 

The tanks are intended for use in 
areas where temporary petroleum 
storage facilities are needed. The 
equipment is expected to reduce ship- 
ping requirements, construction time, 
and skilled manpower needs. 

Estimated installation time for the 
;rge reservoir will be only 20 percent 
lat required for conventional bolted 
’ welded steel tankage of like ca- 
^city. The 6,200-pound envelope-like 
mtainer is designed for installation 
^ engineer construction troops. Oper- 
.tion of the completed tanks will be 
andled by petroleum-oil-lubricant 
init quartermasters. 


Small Business Share in FY 1969 


Small Business Share of Defense Procurement 

(Dollars in Thousands) 


Fiscal Year 


Type of Firm and Category of Procurement 

10S9 

Jill G8-Jiin 69 

1963 

Jill a7-Jun 68 

Defense Procurement (Prime Contracts) From 

All Business Firms— Total 

837,986,280 

$10,304,066 

Missile and Space Systems 

6,238,626 

4,732,136 

Aircraft 

8,316,897 

9,470,027 

Other Major Hard Goods 

11,071,965 

12,277,069 

Services 

2,934,176 

3,234,267 

Commercial Items, Construction and All Pur- 
chases under $10,000 

9,169,433 

9,772,029 

Civil Functions 

666,184 

817,448 

Defense Procurement (Prime Contracts) From 

Small Business Firms— Total 

$6,765,378 

7,583,890 

Missile and Space Systems 

94,211 

91,498 

Aircraft 

242,603 

204,463 

Other Major Hard Goods 

1,163,028 

1,428,873 

Services 

668,294 

840,843 

Commercial Items, Construction and All Pur- 
chases Under $10,000 

4,367,396 

4,642,416 

Civil Functions 

249,847 

316,797 

Percentage of Defense Prime Contract to Small 

Business Firms— Total 

17.8 

18 8 

Missile and Space Systems 

1,8 

1.9 

Aircraft 

2.9 

2.8 

Other Major Hard Goods 

9.9 

11.6 

Services 

22.6 

26.0 

Commercial Items, Construction and All Pur- 
chases Under $10,000 

47 0 

47.5 

Civil Functions 

38.1 

38,6 

Subcontracts 

Number of Reports from Large Business Firms 

946* 

886 

Subcontract Commitments by Reporting Large 
Business Firms 

$14, 902,364* 

16,224,920 

Commitments to Small Business Firms 

6,043,176 

6,496,762 

Percent to Small Business 

40.6 

42.7 


* Preliminary, Subject to Revision. 


Table 1 


Note; Statistics contained in Tables 1 and 2 were compiled by tlie Deputy 
Comptroller for Information Services, OfTice of the Secretary of Defense 
(Comptroller), Washington, D.C, 20301. 
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Defense Contract’s, RDT&E 


. Test and Evaluation 

Procurement for Research, Development, lesi 

(l)ollars in Thousands} 


Fiscal Year 


Tjpe of Firm and Deparlment 


1969 


1968 


Jul 68-Jun 69 Jul C7-Jun C8 


Total 

Army 
Navy 
Air Force 

Small Firms 

Army 
Navy 
Air Force 

Other Firms 

Army 
Navy 
Air Force 

Small Firms as a Percent of Total 

Army 
Navy 
Air Force 


§5,320,090 

1,074,730 

1,393,310 

2.862,041 

197,588 

60,373 

80,409 

66,801 

5,122,607 

1,014,366 

1,312,901 

2.795,240 

3.7 

6.6 

6.8 
2.0 


$6,777,965 

1,152,764 

1,476.768 

8,148,443 

196,602 

67,483 

83,827 

64,292 

6,682,303 

1,006,271 

1,302,041 

3,094,161 

3.4 

6.0 

5.7 

1.7 


Table 2 


DOD Announces Actions To 
RAdiJce Military Activities 


Small business firms were awarded 
$0,765 million in defense prime con- 
tract awards during: FY 1969, $819 
million less than the amount awarded 
timing' FY 1968, Of the total value 
of prime contract awaxds to business 
firms, small business received 17.8 per- 
cent during PY 1969 compared with 
18-8 percent during FY 1968, 

Contributing to the decline in the 
small business percentage was the 
rise in the dollar volume of missile 
and space systems and of ammunition 
(included in **Other Major Hard 
Goods"), which pi*ovide only limited 
opportunities for small business. This 
rise, in conjunction with decreased 
dollar volumes in commercial items, 
services and civil functions cate- 
g:ories» which arc favorable to small 
business, adversely affected the small 
business ratio. Additionally, small 
business obtained a smaller propor- 
tion of awards in the services cate- 
gory and in a number of sub-cate- 
pTorlcs comprising* the ^^Other Major 
Hard Goods" category. 

Data on subcontract commitments 
to small business firms are shown in 
Table 1. Commitment data are ob- 
tiunecl from large business firms 
which received prime contract awards 
of $500,000 or more having substan- 
tial subcontracting possibilities. The 
reporting large business firms com- 
mitted a total of $14,002 million in 
subcontracts during FY 1969, of 
which $6,043 million, or 40.6 percent 
went to small business firms. Subcon- 
tract commitments during FY 1968 
were $15,225 million, of which $6,496 
milUon, oi* 42.7 percQnfc» went to small 
busines.s firms, 

Prime contract awards for re- 
search, development, test and evalua- 
tion (RDT&E) work are included in 
Table 1 and are shown separately in 
Table 2, Small business firms were 
awarded $198 million in RDT&E 
prime contracts during FY 1969, an 
increase of $2 million over FY 1968. 
Of the total RDT&E prime contracts 
nwnr<led to business firms, small busi- 
ness received 3.7 percent during FY 
1969, compared with 3.4 percent dur- 
ing FY 19C8. 


The Secretary of Defense has di- 
rected 280 specific actions to consoli- 
date, reduce, realign, or discontinue 
military installations and activities in 
the United States and Puerto Rico. 
No major base closures are included. 

When completed, these actions, to- 
gether with 27 other actions overseas, 
will reduce expenditures approxi- 
mately $609 million annually. About 
37,800 military and 27,000 civilian po- 
sitions will be eliminated. This reduc- 
tion is pftrt of the FY 1970 defense 
expenditure cut of up to $3 million 
announced earlier. 

The services of the DOD Office of 
Economic Adjustment will be made 


available to conimunitios affected by 
the reductions. 

Decisions involving* overseas insin) 
lations will not be announced until nr 
easary consultations arc comp' 
with the host countries, O verse 
ductions do not eflTect activif 
Korea, Thailand, or Vietnam. 

No bases in Europe are boi 
and reductions in military 
are insignificant. Decision ha 
been reached on the ultimate d^'^i 
of those inatallations in the ( 
States and Puerto Kico which are lo 
be closed as a result of the realign- 
ment actions. 
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Penetration 13 Aug. 
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Launch Complex 30 at Cape Goes to Navy ib April 
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MERDC Testing New Structural System 33 Nov. 

Mobile Missile Trackers Sought by Army ib Dee. 

Modifsod Wind Tunnel Improves USAF Jet 

Test Capability. 4 Jan. 

Modular Combat Radio Proposed by Army 16 Nov. 

Navy-Air Force Investigate Pilot Rescue Sys- 
tem 48 May 

Navy Engineers Study Undersea Windows 28 Feb. 
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Surveys 30 Feb. 
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Wear ib July 
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New Earth Movers Goal of Army Engineers ib Sept. 

New Test for Solid Propellant Rockets 24 Jan. 

Nuclear Explosion Simulator Operational at 

Kirtland APB 23 April 

Portable Psy-War Audio Visual Gear Army 

GoaL__ 28 Oct. 

Research Sub to Conduct Gulf Stream Study.. 3 Feb, 
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Stoppable Rotor Concept of USAF Study 24 April 
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Navy Given Go-Ahead on “Quiet” Submarine 

Program bk Jan. 

Navy Lets Contracts for New LHA Ships ib July 

Navy To Charter Nine New Tankers 9 April 

Navy To Retire 19 Ships 27 June 

SMALL BUSINESS 

Army Display To Aid Labor Surplus Areas 40 May 


DOD To Acquire New 
Family of Computer Systems 


Tile Defense Department has ap- 
proved plans to acquire a new family 
of standardized computer systems for 
use in the World-Wide Military Com- 
mand and Conti'ol System 
(WWMCCS), and associated portions 
of the IntelligGnce Data Handling 
SyatGin (IDIIS). 

Under the program, authorization 
has been given for 34 new computing 
systems, with an option for B3 addi- 
tional computers. The Air Force Elec- 
tronics Systems Division (ESD), L. G. 
Hnnseoni Field, Mass., will be respon- 
sible for procurement, with respon- 
sibility for machine allocation and 
software development going to the 
Joint Chiefs of Staff. 

The procurement represents the 
first phase of a standardization pro- 
gram that began with desireability 
and feasibility studies in 196G by the 
Joint Chiefs of Staff and the Military 
Departments. Specifications wei'e 
then drawn up by a joint working 
group. Plans allow the development 
of additional specifications to accom- 
moclntc future advances in computer 
technology, to precede the next buy 
expected in 1972, 

The procurement represents the 
first time the computing needs of 


many users will be satisfied by sys- 
tems acquired from a single source. 
Individual requirements of the sepa- 
rate activities will be accommodated 
by providing configurations of the 
central processing unit and peripheral 
equipment tailored to the needs of 
the user. 

The WWMCCS and IDHS includes 
66 activities utilizing 131 computer 
systems. 

Advantages of a standard family 
of computers include improved data 
interchange and data distribution, less 
duplication in the development of ap- 
plications and support programs, low- 
er unit costs, elimination of time and 
money costs involved in individual se- 
lections, better utilization and per- 
formance of computers, and reduced 
logistical and training costs. 

Features of the software program 
include multi-programming capability 
for all computer systems, multi-proc- 
essing for the large computers, on- 
line data files with multi-level secu- 
rity, and compilers for Fortran, Cobal 
and Jovial, the standard high order 
programming languages. 

Not provided for are inclusions of 
communications processors, display 
consoles, or optical readers. 


FAAS-8S Study 
Proposes Future 
Army Aircraft 

The Army Combat Developments 
Command, Port Bel voir, Va., has com- 
pleted its Family of Army Aircraft 
Study 1970-1986 (FAAS-85). It pro- 
poses a family of aircraft with sub- 
families to support the basic combat 
functions of firepower, mobility, 
service support, intelligence, and com- 
mand and control. 

The master plan also proposes con- 
cept formulation, developmental and 
phaae-m schedules to give a year-by- 
year picture of current and future 
aircraft through the next 16 years. 

Included in the overall considera- 
tion are the Utility Tactical Trans- 
port Aircraft System (UTTAS), the 
Heavy Lift Helicopter (HLH), the 
Very Heavy Lift Helicopter (VHLH), 
a variety of short take-off and 
landing (STOL) aircraft, manned or 
drone surveillance, target acquisition 
and intelligence aircraft, the follow- 
on Huey Cobra, and the Tactical As- 
sault Supply Transporter (TAST). 

PAAS-85 was initiated as the focal 
point for future studies and efforts 
defining and evaluating doctrine, or- 
ganization and materiel requirements 
for Army aviation through 198B. 
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Status of Funds Quarterly Report 

Outlays 

Fourth Quarter, Fiscal Year 1969 


(Thousands of Dollars) 




Oiillnya 


Unpaid oljllj^allufiw 

Department of Defense 

April 

10G9 

May 

1909 

Jiiiia 

1909 

Cum thru 

30 J 11110 1969 

At start 
of year 

Ah of 

30 June JO&Si 

^^llltary Per^Jonnel 

Active forces 

Re«trve forces 

Retired nay 

Undistrinuted 

1.728,7dl 

00,797 

218,151 

108,205 

1,720,376 

66,703 

213,907 

56,192 

1,971,523 

94,929 

215,302 

4,620 

20,481,815 
891 ,761 
2,444,071 

761,917 

149,746 

6,880 

152,291 

0,151 

Total— Military Personnel 

2,110,897 






Operation and Mamteiiance 
i'rocun-ment 

Aircraft 

Missiles 

Ships 

Tracked combat vehicles 

OrdnancLs vehicles and related etiuipment 

Electronics and communications 

0 ther procurement 

Undistributed 

1,926,678 

768,034 

213,187 

178,608 

52 , 660 
632,316 
129,607 
177,992 
-43,609 

1,850,962 

707,263 

211,555 

176,829 

27,664 

619,320 

78,168 

141,493 

-42,716 

2,440,750 

674,341 

280,082 

174,787 

05,982 

928,597 

167,701 

155,402 

—290,963 

22,227,060 

9,179,088 

2,509,100 

1,948,758 

481,151 

6,023,440 

1,411,810 

1,833,647 

-2,410 

4,033,198 

9,591,226 

2.009,736 

3,447,418 

610,190 

6,596,307 

1,881,331 

2,066,183 

-7.225 

3.^2i,ypi 

7.710,1150 
2,5IH ,068 
3,085.25 i 
■151,414 
fi,70ri.,S^9 

1 

2,OJ.1 ,06% 

- s.ais 

Total— Procurement 

2,008,796 

1,921,470 

2,166,087 

23,987,590 

26,241,228 

23,air*,023 

Research, Development, Test, & Evaluation 

Military sciences 

Aircraft 

Missiles 

Astronautics 

Ships 

Ordnance, vehicles and related efiuipmcnt 

Other equipment 

Program-iMdo management and support 

Undistributed 

86,390 

44,633 

200*818 

100,967 

26,480 

30,268 

66,243 

29,661 

-12.717 

80,087 

123,073 

213,142 

110,674 

40,009 

36,421 

73,375 

25,352 

-16,113 

94,937 

176,492 

211,646 

56,616 

28,806 

33,916 

82,106 

31.684 

16,362 

982,948 

1 ,026,896 
2,317,536 
1,155,627 
329.481 
336,322 
783,468 
625,913 
—093 

777,774 

717,151 

983,018 

487,480 

246,279 

216,677 

478,981 

189,338 

—1,633 

716.7C^ 
687. 74 
1,085.014 
2U,412 

068.182 
501),fti62 
282,0117 
- OID 

Total — Research, Development, Test, & Evaluation 

672.626 

685,891 

731,364 

7,457.220 

4,091,205 

4, 201. CHI 

Military Construction 

Family Housing 

Civil DefenRO 

Other— -Special Foreign Currency Program 

Revolving and Management Funds 

153,877 

53,643 

6,773 

800 

-139,171 

30.413 

60,242 

0,999 

43 

—120,136 

148,026 

69,175 

6,126 

143 

-554.928 

1,388,656 
573,370 
86,887 
1,289 
-1 ,535,100 

1,781,256 

174,687 

80,629 

1,071 

6,078,411 

1 ,806,003 
2 5(s,0 10 
05, 2% 5 
riG) 
« , 01 5 , 2 lU 

Subtotal — Military Functions-Federal Funds 

6,694,318 

0,188,121 


78,004,572 

43,409,287 


Military Assistance — Federal Funds 

Grand Total — Federal Funds 

Total— Military Functions-Bud Concept adj. 

Total— Mil Assistnnee^Bud Concept adj 

Grand Total— Budget Concept adjustments 

62,218 

6,716,536 

-12,312 

-8,129 

-20,471 

78,386 
6,660,607 
— 8,014 
-27,166 
—35,609 

147,578 
7,421,493 
— 9.R01 
-11,761 
-21,602 

685,641 
78,000, 112 
—126,171 
103,319 
—22,862 

1,823,031 

45,232,322 

8,794 

4.33,464 

442,218 

12,4I8,78?< 

227.015 
2.11 ,6iD 

TOTAL^DRPARTMENT OF DEFENSE 

6,726,066 

6,630,998 

7,399,931 

78.067,260 

45,074,570 

43,080,337 

Department of the Army 

Military Personnel 

Active forces 

Reserve forces 

Undistributed 

725,402 

36,329 

87,896 

701,114 

11.002 

63,111 

910,446 

63,994 

37,140 

8,460,678 

686,709 

382,077 

112,678 

UD.OGfl 

Total — Military Personnel 

810,627 

798,567 

1,017,580 

9.017,1187 

494,651 

-*129, 157 

Operations and Maintenance 

Procurement 

Aircraft 

Missiles 

Tracked combat vehielea 

Ordnance, Vehicles, and related equipment 

Electronics and communications 

Other procurement 

Undistributed 

717,699 

93,108 

68,811 

50,974 

212,414 

48,767 

68,346 

2,606 

672,067 

89.262 

44,652 

26,041 

280,642 

16,468 

47,967 

—33,894 

095 , 139 

109,278 

87,176 

64.349 

301,084 

84,026 

18.016 

—323,722 

8,299,710 

1*128*169 

693,355 

466,061 

2,014,396 

490*148 

628,023 

-2.410 

1,641,708 

1.343,518 
629,712 
686,046 
3,446,481 
088, 77 i 
769,610 
-7,225 

l,337,yi» 

l,0flfl,70D 
856,103 
431 ,CC$ 
2, 972, 083 
598,599 
092, R2J 
- 1.815 

Total — Procurement 

625,027 

171,129 

430,234 

M 16,747“ 

7,466,816 

0.012,621' 

Research, Development, Test, and Evaluation 

Military sciences 

Aircraft 

Missiles 

xVatronautics 

Ordnance, vehicles, and related equipment 

Other equipment 

Fro^rflm-wide management and support 

21,610 

4,672 

01,037 

349 

13,620 

23,210 

6.211 

—16,283 

11,118 

7.440 

74,800 

1 ,243 
13.961 
27,471 
5,421 
-17,741 

11,689 

10,673 

76,793 

1,281 

18*166 

44,621 

9,848 

—10*162 

126,091 

98,697 

692,981 

9,486 

160*660 

343,044 

84,179 

-990 

98,272 

78,199 

386,366 

7,8GB 

110,632 

196,748 

33,898 

—1,633 

08,607 
01.757 
423,738 
3.U99 
1)0.864 
201,122 
32,294 
- 010 

Total— Research, Development, Test, & Evaluation 

114,226 

123,713 

162,072 

1,620,840 

910,247 

907,831 

Military Construction 

Revolving and Afanagement Funds 

Army— Federal Funds 

Army— Budget Concept adj'uatmcnts 

82,067 

-2,892 

2,286,641 

—7,170 

—19,602 

—12,771 

2,033,186 

—2,144 

34,679 

—306,139 

2,334,168 

-6,377 

460,209 

—847,002 

25,096,984 

—01,792 

768,0 1'e 
1,966,905 
18,126,377 
10 

770, 10 J 
1,850,891 
11 ,«S0.2fi7 
80 

TOTAL--DEPARTMENT OF THE ARMY 

2,278.476 

2,031,041 

2,328,790 

25,035,191 

13,126,387 

11,880,346 
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December 1969 






Oi«tJa>fl Unpaid oblljralions 


uepartmenr or me iNavy 

April 

11160 

May 

I9G0 

June 

1069 

Cum Ihrii 

30 June I9CD 

Al Blart 
ef year 

Aa of 

30 June 1069 

Fcrsoiinpl 

Activp forces 

Hrsotvf* fori’pa 

Undhtribulpd 

607,255 

12,630 

21,057 

620,418 

13,416 

1,952 

569,811 

15,789 

—32,698 

6,990,701 

152,792 

225,093 

22,898 

168,731 

23,820 

Total— Militaiy IVrsonnol 

6.10,051 

544,815 

662,905 

6,143,496 

247,991 

192 . 0.1 1 

OporJUiun and Maintt*nanco 

180,070 

472,507 

665,711 

5,767,299 

1,466,352 

1,537,613 

^‘rprun'-iiipiit 

Alrcralt 

Mi*asilC'^ 

iShijDs 

Trae kcd combat vofueb'a 

Ojrilnnncc, vduclcK, and related cijulpmcnt 

I )!<'•<; tronics and communications 

Other procurement 

Uiwlistributcd 

283,603 
50,707 
178,508 
1,686 
Ml, 532 
50,107 
02,057 
-51,652 

260,579 

48,144 

175,820 

1,523 

183,357 

33,846 

78,575 

7 

240,80.1 

60,586 

174.787 

1,633 

291,778 

48,552 

82.361 

19,931 

2,821,051 

534,165 

1,918,758 

19,090 

1,828,471 

617,409 

853,665 

3,218,049 

547,931 

3,447,118 

24,141 

1,713,931 

616,301 

1, 113,225 

2,897,891 

713,622 

3,085,233 

23.316 

1.. 3U, U7 
590,276 

1.198.. '118 

Tot al — Pi ocuromcn t 

609,720 

781,850 

920,435 

8,522,612 

10,740,005 

10,053,142 

He y on T eh, Jinvclopmoat, Tent, and K valuation 

MilUary acionccs 

Atr* raft 

Missiles 

Ant ninnu tics 

Ships 

Orilrmucp, vehirlcn and related equipment 

Other i quipmcnt 

l*rfm^am-^vid^ manaip'nicnt and RU|)port 

IJiulistnbiitcd 

17,407 

30,037 

54,021 

1,878 

26,480 

16,748 

0,781 

2,331 

1,568 

15,251 

43,916 

51,156 

1,702 

40,009 

21,460 

11,617 

-10,112 

1,168 

18,737 
61,947 
45,004 
2,457 
28,806 
15, 710 
12,580 
1,732 
-8,923 

195,450 
386,337 
653,101 
21.393 
329,481 
109, 76G 
126,750 
163,201 

121 ,158 
257,524 
258,025 
16,269 
245,270 
166,015 
79,601 
133,064 

130,580 
2;>7,544 
292 , 722 
16,413 
290.815 
111,828 
78 , 238 
219,718 

Total-* Research, Development, Tc'it, & K valuation 

164,221 

175,760 

181,998 

2,045,479 

1,217,258 

1,100,388 

Military (VnHtructlon 

37,275 

13,682 

68,193 

421,833 

673,575 

616,207 

H^'VoIvniK and ManftKoment Funds 

-76,116 

-30,422 

—135,368 

-350,083 

2,269,078 

2,199,935 

Nnvy — Fcdcrul Furnh 

1,816,011 

1,958,202 

2,214,176 

22,543,641 

16,514,258 

15,999,338 

Niivy -- rhidfjol (Jnneept adjustmcnlH 

-2,300 

-1,879 

-2,136 

-36,153 

no 

122 

TOTAL— DICFAUTMECNT Ob' THK NAVY 

1,813,651 

1,053,323 

2,212,041 

22,507,488 

1«, 614,368 

15,999, 160 


Department of the Air Force 


A-lihtnry PorHonniO 

Active forcDH 

Rcfc-rivo forccH 

Undlstrihiitrd 

196,087 

11,820 

-748 

186,513 

12.266 

90 

185,263 

15,146 

172 

6,030,433 

152.260 

154,717 

14,270 

209,774 

14,316 

Total — Military ForHonnel 

507,168 

198,898 

500,531 

6.182,693 

169,017 

223,090 

Ol'icnition and Maintenance 

033,833 

613,976 

691,128 

7,073,168 

927 , 881 

953,240 

Pr-ucurernent 

Aircraft 

M Miilcs 

Ordnance, vehiclos, and r eluted equipment 
lvleclr<jnlc.<j and cnmmunlcatkmH 

Other procurement 

Ondlstrlbuted 

141,233 

103,669 

176,356 

20,460 

24,711 

678 

357,422 

121,769 

155,294 

27,258 

8,233 

-2,630 

324,259 
132,321 
276,671 
34,476 
16,193 
13, 176 

5,220,865 

1,381,580 

1,877,439 

395,152 

400,469 

a. 029, 659 
892,089 
1,434,835 

539 , 0U8 
100,001 

3,775,665 
964,878 
1.189,270 
471 ,403 
97,071 

Total— Frocuromont 

776,007 

C67.329 

796,396 

9,293,795 

7,996,592 

6,498 ,2U0 

UcFcareh, IJuvelopmont, Test, & Evaluation 

Military hck'Iiccb 

Aircnirt 

Missiles 

AntrcjJiautics 

Ollier equipment 

I^roaiain-vvUle inannKoment and support 
tju-dLstributcd 

9,241 

9,024 

85,752 

98,735 

38,262 

22,119 

-1.087 

12,004 

71,687 

87,186 

107,629 

31,387 

30,373 

1,440 

14,967 

100,972 

88,849 

52,778 

24,993 

20,104 

31,437 

156,020 

541,962 

971 ,463 
1.121,719 
312.774 
278,563 

104,162 

381,728 

338,627 

463,356 

202,629 

22,376 

92,294 

338,673 

368,584 

■136,990 

230,202 

30,926 

Total— Itesearcli, Development, Tost, & Evaluation 

266,134 

345,605 

337.102 

3,385,621 

1,512,878 

1,197,668 

Military Construction 

Hovolvint; unci Mnnagomont Funds 

Air Force — Federal Funds 

Air Force — Budget Concept adjustments 

36,050 

—14,000 

2,193,200 

—2,780 

40,822 

-10,658 

2,125,973 

-1,017 

45,196 

—37,617 

2,332,785 

—2,523 

493,544 
-607,918 
25,920,76.1 
-28, 143 

425.858 

521,170 

11,552,396 

8,675 

393.810 

1,276,941 

10,813,039 

i,323 

TOTAL— DEFAUTMENT OF THE AIU FORCE 

2,190.420 

2,124,956 

2,. 330. 262 

25,892,321 

11,561,071 

10,817.362 
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Utipithl o[jll^nUi>iiN 


Secretary of Defense 

April 

1PR9 

May 

1900 

Jtinn 

19G9 

Cum Him 

30 Jinio 19(59 

At Hlarl 
nf yeai 

Ah iH 

50 JiuiP WO 

Military PcrRonnol 







Retired Pay 

2U\,m 

213,907 

216,802 

2,444,071 

(1,880 

(5 j3!i 1 

Opcratjon^i nnd Maititcnance 

«<1,107 

92,428 

98,771 

1,09(1,892 

97,258 

*11,, 

ProciironiGiit 







Ordnance, vehicle and related erjuipment 

U 

27 

04 

3,135 

(,117 

1 i'i 

Electronics and eoniinuidcntioTi'i 

1 , 1«}1 

590 

048 

8,807 

8,251 

V,3T0 

Other proeiiromont 

2,878 

0.718 

8,859 

42,500 

43,417 

1 !. U < 

Undi^trihuted 

.t.OOlJ 

-0,189 

- 048 




Total — Proem emoiiL 

y.on.i 

1,152 

8,923 

54,142 

52,815 

.SO.*"--'! 

Research, Development, Test, & Evaluation 







Mllitniy oclencei 

38,042 

10,811 

49,594 

505,387 

453,882 

397,1^7 

Military Const Luetjon 

480 

1,411 

257 

10,0(5(1 

115,777 

I'l ,*I7J 

Fflimly Ploiisliig 

08, 013 

50,242 

50,475 

573,370 

171,ii87 

25(1,9 

Other — Siiccial I^'oreign Currency PrORram 

300 

43 

143 

1,289 

1,071 


HcvolvlnR and Mnn.iRement Fnnda 

”40,102 

-’30,280 

* ‘75,801 

-329,227 

1,332,258 

1.281.171 

Defense Agencies — Fedeinl Funds 

362,fi61 

808,702 

350,001 

4,350,290 

2, 135,028 

2, 198,5151 

Defense Agencies -Rudget Concept adjustments 

”l 

”2 

235 

218 



TOTAL— DErENHE AOFNfTICS 

3(5?.C57 

303,700 

350 , 890 

4,350,514 

2,135,1128 

" tU8.oi;i 


Office of Civil Defense 


Civil DefcuHt* 


[i,m 




(5,125 


K(i,HK7 




TOTAL— OFFICE OF CIVIL DKFFNSE-FED. FUNDS 

0,773 

0.999 

0.125 

80.8H7 80,029 

Military Assistance 








Military Fersontird 

38 

14 

30 

2rto 

353 

117 

Operation and Mnintenaneo 

19,802 

50,394 

30,435 

284,154 

230,810 

2 ro.iajri 

Procurement 







Aircraft 

8,067 

10,420 

17,402 

109,303 

22(1,880 

1 r.'Lv,»r» 

Missiles 

(543 

319 

”3,372 

2.315 

10,035 

8.7 .TJ 

Shi pa 

Ordnance, vehicles, and related ei|uipment 

1,143 

9,562 

1,367 

9,989 

0,013 

20,492 

24,0111 

134,389 

43,981 

192,738 

78,t.l^ 
M 1 .rtPl 

Eloclronica and communlratiens 

2,333 

4.300 

8; 905 

59 ; 135 

10{i236 

7^. 11 ^ 

Other pmcurenient 

3,497 

5,320 

7;oio 

4r),ril5 

88 , 120 


Total — Procurement 

2(i,r25 

31,705 

57,147 

375,078 

(d»9,292 

nifi.. in> 

Kesearch, Dovelojiment, Test, & Evaluation 




10 

36 

1 } 

Military Construction 

307 

2 

219 

2,082 

0,809 

1 . 

Revolving Fund 

1,1G2 

28,402 

20,813 

51,311 

H48,in3 

730 

Umi istributed 

4.785 

-’32,132 

20.931 

”27,401 

07,472 

A.r,.'.! 

Suhtoliil — Military Aasistanco 

62,218 

78,380 

147,578 

085,511 

1,823,031 


Total — Military Assistance-Bud (’nnerpt ndjuslmonts 

-'8,129 

-27,405 

”11,701 

103,319 

433,451 

21! ; . (i 1 :• 

TOTAL— MILITARY AHSISTAN{;K 

41,089 

50,021 

135,817 

7«8,H(J0 

‘ 2 , 250 74 88 

" 1,789. 8 'll 


Obligafions 


Department of Defense 

Avudahlo 


Obligndoiia 


IfiuihMu'al ttil 

Ohiigntion 

April 

1909 

May 

1009 

June 

lllOU 

Cum thru 

30 June 1969 

1 mill 111 i' 

30 June 1 95 9 

Military Peraonnel 

Active forces 

Reserve forcoa 

Uetii cd pay 

20,899,466 

936,312 

2,450,000 

1,091.999 

00,621 

212,952 

1,722,490 

81,430 

218,797 

l,7(i8,(il(l 

121,571 

214,011 

20.693,058 
8119, 17(i 
2, j 12,911 

IL.19/ 
;i(», 1 Id 
7.05 » 

Total — Military Personnel 

21,081,767 

1,971,473 

2,017,723 

2,101,803 

24,0357r/(r 

40,6 13 

Operation and Mniutonance 

Procurement 

24,719,988 

2,076,121 

1,803,040 

2.659,270 

Yf. 60 1.650 

“iirii.i H 

Aircraft 

Missiles 

Ships 

Tr ached coin bat vehicles 

Ordnnnco, vehicles and related eouipment 

Electronics nnd communicationa 

Other procuroment 

Undistributed 

Total — Procurement 

11,266,494 

4,131,868 

3,029,246 

486,166 

9,793,100 

2.395.081 

3,241,180 

603,292 

450.162 

213,211 

09,84;i 

10,608 

406,990 

91,719 

160,696 

808,131 

212.104 

148,080 

28,825 

243,503 

152,688 

170,341 

1,327,901 

341,700 

17(»,53:l 

81,830 

•188,801 

270.402 

393,532 

7,770,553 

.‘l,0!J3,2JM 

1 .6(15,620 
393,398 
7,772,690 
I,3fi9,793 
2,373,2(11 

3, iHi.on 

1 ,l>'IH,h U 

1 ,!ifi 

ICJ.KJ? 

116 

i,o-ri,5Kd 
Ho J. 025 
rUJH.V'+J 

Rose arch, JJevelnpment, Test& Evaluation 


1 1 4UO 1 Util) 

1 ,204,331 

iJ ,086 ,803 

21. 128,419 

1 ] , o9 1 , J* 

Military sciences 

Airernft 

Mis«.iles 

Astronautics 

Ships 

Ordnance, vehicles, and related eijuipmont 

Other eiiulpmorit 

Pragram-wide management and support 

Emergency Fund 

Undis tribute <1 

Total— Research, Development, Teat & Evaluation 

1,142,680 

1,172,893 

2,702,607 

1,282,062 

408,317 

419,606 

1,047,806 

1,006,466 

48,014 

9 850 309 

69,805 

30,937 

164,878 

60,442 

18,281 

10,404 

87,409 

71,347 

70,900 

160,013 

118,402 

77,308 

23,367 

10,004 

00,904 

57,834 

flftri rifiA 

156,825 

103,238 

185,992 

67,803 

47,830 

40,936 

112,004 

160,711 

1 ,001,600 

1 ,009,792 
2,n5L2:i( 
1,221,009 
401,100 
355,810 
842,403 
1,(121,741 

i'i7.9:i 
172,101 
tni.dLi 
6],ir3 1 
61. 1^7 

2115.4(92 

43,721 

iH,bJ 1 

Military Construction 

Family Housing 

Civil Defense 

Other 

Subtotal —Military Functions 

Military Assistance 

lOTAI^DEFARTMENT OF DEFENHIJ 

p f ui/>/ 

3,499,021 

740,438 

69,206 

16,742 

97,921,781 

082.001 

08,003.842 

1 } lo 1 Qui) 

155,191 

60,147 

2,216 

22 

6,200,765 
21,456 
6,228, 220 

u7 i 

172,086 

28,003 

4,084 

111 

5,027,427 

117,030 

6,046,06.3 

874,405 

268,704 

02,170 

y,680 

37 

0,055,782 

138,187 

0,1 93, 909 

8,401 ,786 
1,1129,213 
074,091 
6-1,353 
580 

84,138,296 

620,631 

84,758,927 

9 IH 

1,576,16)^ 
72, 121 

15, 16'J 
13,783'. JKfi 
61'. rti) 
13.8U' yiA 
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Department of tKe Army 

Available 


ObligaOuns 


UtiobJii;atctl 

Obli^atluti 

April 

1969 

May 

1969 

June 

1969 

Cum Ibru 
.30 June 1960 

balance 
,30 June 1069 

Militiiry FcrdontU'l 

Active fori’os 

He'S cT VO fiJirpH 

8,610,997 

609,681 

705,217 

42,206 

709,818 

55,211 

757,317 

87,607 

8,519,907 
589 , 501 

20,083 

Total — Militniy Toiflonnol 

9,129,581 

717,423 

765,028 

841,925 

9,109.408 

20,083 

Operation and Main ton iinco 

ProcuTomont 

Aircraft 

Trin'liud combat voluolos 

fJrdiiimco, vohitOoH and rolntod oqulpmont 

Kli'ctronics and rttinmumcations 
ntlior prnonronioiit 

UndUtribiilod 

9,241,196 

1,207,308 

1,065,269 

467,831 

6,821,351 

918,494 

888,171 

105,058 

728,467 

103,370 

81,543 

14,132 

212,061 

80,215 

48,851 

809,638 

49,273 

43,731 

27,254 

127,612 

27,717 

65.828 

1,118,843 

180,632 

70,616 

79,913 

294,749 

136,196 

169,556 

9,191,301 

873.405 

90(1,765 

37.5,017 

4,471,874 

487,929 

633.914 

49.895 

331,898 

158,604 

82,317 

1,319,480 

460,565 

354,257 

105,053 

Total- l^roonromont 

10,492,978 

135,176 

341,115 

021,692 

7,650,901 

2,842,071 

Rcaearoh, DcvolnpniotUj Toat, & Evaluation 

Military aclcnoOH 

Aircraft 

Aalroiiautics 

Orcluance, voldcloB and rolatod otiulpmont 
(Klicp cqui 3 >mont 

I^raf'ram-wKio munaKoniont and support 

UiulistribiJ Lod 

198,123 

168,271 

795,966 

11,861 

223,697 

497,002 

99,840 

10,631 

10,411 

6,693 

89,209 

365 

7,617 

27,107 

6,64o 

10,894 

5.378 

22,207 

473 

12,390 

33,627 

5,334 

21,515 

16,182 

66,154 

1,000 

26,116 

48,910 

8,673 

175,273 

114,809 

738,376 

6,691 

177,418 

366,503 

88,950 

22,850 
53,402 
57,580 
6,167 
46,279 
130, 199 
10,390 
10,634 

Total — Uosoaich, Dovolopmont, To'^t & Evaluation 

2,001,874 

96,967 

90,303 

178,650 

1,687,083 

337,791 

Military (^instruction 

1,488,812 

78,188 

46,069 

122,281 

712,805 

770,506 

TOTAL—DICPAJrrMENT OF THE ARMY 

32,361,941 

2,081,221 

2,052,451 

3,186,293 

28,331,591 

4,020,350 


Department of the Navy 

Military PcrHonncl 

Active fom-H 

Reserve forces 

6,041,427 

165,798 

509,203 

ll,69t 

519,476 

13,689 

524,810 

16,828 

a, on, 127 
156,969 

8,829 

Tuliil — Mlblajy I’uiaonncl 

6,207,225 

620,897 

633,066 

541,638 

6,198,396 

8,829 

Uperatiun and MaintHianco 

6,736,287 

613,051 

422,545 

763,008 

6,720,351 

15,936 

Procurcmt'int 

Aircraft 

ATiHsiios 

Ships 

^rraokod combat vehicles 

Ordnanco, vobiclcs and i cl a ted equipment 

E Ice trap ics and enminun lea (ions 

Otliup ]iroemeniont 

Undistribiitod 

8,430,516 

979,317 

3,629,246 

28,822 

2,050,562 

731,837 

1,780,702 

142,194 

101,060 

21,619 

99,843 

2,376 

93,839 

39,729 

77,718 

186,702 

41,604 

148,680 

1,571 

90,537 

78.190 

73,729 

314,073 

72,648 

176,633 

1,927 

91,901 

G2,5G5 

194,990 

2,550,627 

720,828 

1,666,620 

18,292 

1,666,783 

474,076 

1,377,478 

879,889 

253,519 

1,903,625 

10,530 

383.769 

257,161 

403.224 

142,494 

Total— Praeurement 

12,773,613 

436,178 

621,128 

914,696 

8,474,302 

4,299,210 

IC-cscarcIi, Uovi'lopmont, Teat, & Evaluation 

Military sciences 

Aircraft 

MiFhlIca 

Aatrunnutlca 

Ships 

(Irdnimcu, vehicles and related orpiipmcnt 

Other OfjLiJpiacnt 

F^runram-wlde inanaijornonl and support 

Undistn butc'd 

220,036 

447,091 

789,266 

22,874 

468,317 

195,969 

147.208 

675,721 

3,698 

9,401 

20,198 

28,710 

667 

18,281 

2,857 

9,184 

43,768 

8,876 

32,423 

38,820 

1,898 

23,367 

6,614 

2,184 

30,640 

26,030 

26,437 

49,276 

2,140 

47,839 

14,820 

13,477 

129,396 

214,166 

380,531 

719,213 

2U727 

401,160 

178,422 

128,036 

545,141 

5,870 
60,660 
70.013 
1,147 
64,157 
17,547 
18 , 673 
30 , 680 
3,698 

Total — Heacarch, nevtdopmont, Test, & Evaluation 

2,970,169 

133,060 

139,822 

309,414 

2,698,024 

272,146 

Military Coimlructiun 

1,339,980 

14,612 

73,916 

67,009 

710,427 

599,653 

TO'l'AL— DEPAU'l’MKNT OF THE NAVY 

30,027,171 

1,747,794 

1,790,475 

2,695,726 

24,831 ,609 

6,195,673 
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Deparlment of the Air Force 

Avn liable 
for 

Obligation 

April 

1969 

Obllgntions 

May Jiino 

1969 1969 

Cum thru 
,10 Juno 1969 

UaobllgaliNd 

Imlnncc 

10 JiiUD 196$ 

Military Peraonnel 







Activtj force'! 

6,138,031 

477,679 

493,196 

186, 190 

6,131 .634 

6,3j7 

Reserve forco'j 

159,930 

12,62! 

12,636 

17, 139 

152,706 

T,221 

Tutal — Mihtar> Per'’nnTicl 

6,297,961 

490,199 

606,833 

503,629 

6,281.310 


Operation and MamtGiiance 

7,688,980 

632,640 

639,684 

671,314 

7,661,69! 

37,3^1 

Procurement 







Aircraft 

6,617,675 

245,732 

72,096 

833,289 

4,344,621 

2.273.151 

Mi^sjka 

2,087,242 

100,049 

126,769 

198 , 609 

1,465,631 

621,611 

Ships 

— 

— ' 


■ — ■ 

— 

- 

Ordnance, vehicles and related equipment 

1.018,337 

100,109 

26,346 

102.016 

1,631 ,876 

2H6,4SI 

Eleclromca and communications 

706,063 

18,606 

46,720 

76,401 

3KJ) , 266 

316,797 

Other procurement 

477,883 

27,796 

17, 138 

27,216 

406,667 

71,316 

Undistributed 

230,747 

— 

— 

— 

— 

2.1(1,747 

Total — Procurement 

12,036.937 

652,296 

288.469 

1,237,460 

8,237,862 

; 1,799. Oft i 

Research, Development, Test, & Evaluation 







Military sciences 

186,076 

9,427 

8,006 

18,005 

162,606 

22,169 

Aircraft 

667,631 

14,046 

112,212 

60,619 

409,392 

68, 139 

Missiles 

1,117,396 

96,968 

62,376 

80,662 

1,093,616 

23,780 

Astronautics 

1,217,337 

56, 120 

74,997 

64,723 

1,103,588 

fid// 19 

Other equipment 

103,696 

61,178 

26,183 

49,617 

347,205 

66,330 

Prograimwido management and support 

290.401 

20,044 

2! ,360 

22 , 642 

287,(>.'>0 

2,764 

Undi'«tnbuted 

31,682 

— 

— 

— 

— 

31,682 

Total— Re'earch, Development, Te'it & Evaluation 

3,836,919 

217,973 

304,196 

296.166 

3,684,110 

261 ,803 

M ilitiiry Construction 

622,176 

36,029 

62,243 

06,387 

462,719 

160. 168 

TOP A L— DEPARTMENT OF THE AIR FORCE 

.10,381,972 

1,958,038 

1,690,322 

2,776.006 

26,120.018 

4 ,2fll ,3^5 

Defense Agencies/Office of the 







Secretary of Defense 







Military Personnel 







Retired Pay 

2,450,000 

212,962 

213,797 

214,011 

2,442,941 

7.059 

Operation and Maintenance 

1,163,526 

101,063 

91.274 

103,111 

1,141,408 

12,il£F 

Procurement 







Ordnance, vehicles and related equipment 

2,863 

-10 

9 

16 

2,167 

7ns 

Electronics and communications 

9,997 

3,170 

61 

1,240 

7,932 

2^065 

Other procurement 

94,130 

1,227 

13,249 

11,770 

66,302 

39, L2Ft 

Undistributed 

21,998 





24,998 

T ot al — Pf or uremcn t 

132,288 

4,387 

13,320 

13.061 

66,391 

66,897 

Research, Development, Test, & Evaluation 







Military sciences 

Empfgoncj P'und 

639,347 

40,660 

43,072 

90,275 

462,662 

86,786 

Un(iistnbut«?d 


— 

__ 




Total— Rest arch, Development, Test, &. Evaluation 

639,347 

10,666 

13.072 

90,276 

462,662 

HU/185 

Military Construction 

61,153 

2,362 

467 

3,961 

13,262 

10,89! 

Family Housing 

746.433 

66,147 

28,063 

62,170 

671,091 

72,3 12 

Other 

16.742 

22 

111 

.37 

580 

16,103 

total— DEFENSE AGENCIES /OSD “ 

5.091,489 

417.198 

390,095 

487,226 

4,790,2.15 

3(»1 


Office of Civil Defense 


- 69.205 2,216 4,06<t fi4 , 353 ^fi52 

Military Assistance 


Military Iverson tie! 

Operation and Maintenance 
Procurement 
Aircraft 
Missiles 
Ships 

Ord nonce, vehicles and related equipment 
Electronics! and communications 

Other procurement 

Total— Procurement 

Research, Development, Test, & Evaluation 

Military Construction 

Undistributed 

~ TOTAL—MlLITAifYXsSlSTAN^ 


00 

620,092 


38,301 

-4,716 

16,652 

67,471 

26,182 

20,184 


162,075 


71 

-230 

682,061 


—13 

17,398 

1,177 

-36 

S,026 

-1,762 

668 

2,118 

4,077 

-9 


2 

21,465 


2 

22 

90 

104,623 

124,910 

468,001 

—1,639 

862 

-88 

9,981 

1,167 

2,046 

-2,770 

6,504 

4,800 

9.390 

2,306 

4,709 

38,301 
— 4,71B 
16,662 
07,471 
25,182 
20,184 

13,019 

12,931 

162,076 



— 

— 

638 

71 

-9 

-216 

-230 


117,036 138,187 620 , 031 




61 


NOTE: All outlay amounts are on a net Treasury basis 
(gross payments less reimbursement collections), whereas 
obligations and unpaid obligations are on a gross basis 
(inclusive of reimbursable activity performed by compo- 
\ents of DOD for each other). Therefore, unpaid ob1iga<> 
ions as of the end of the reporting month cannot be com- 
uted from other figures in this report. 


Prepared by: 

Directorate for Program and Financiar Control 
OlRce of Assistant Secretary of Defense (Comptroller) 
JRoom 3B877, The Pentagon 
Phone: (202) OXford 7-0021 
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DEFENSE PROCUREMENT 


gets of $1}000)000 find over 
I during the month of October 


NSE SUPPLY AGENCY 


»r Fabricators, Inc,, Grantaville. 

$2,046,866, 304,920 pneumatic nylon 
ease's. Defense Personnel Support 
r, Philadelphia, Pa DSA 100-70- 
2 


Praducts Corp., Barcleh, N C. $i,- 
'7, 86 rough terrain dieaol fork lift 
3 . Wake Forest, N,C. Defenae Gen- 
Supply Center, Richmond, Va. DSA 
0-0-1563, 


on Textile Engineering and Manu- 
ring Co., Inc., Trenton, N.J. §1,053,- 
45,600 coated wet weather nylon twill 
s Trenton and Dover, Del, Defense 
nnol Support Center, Philadelphia, 
DSA 100-70-0-0673 
iard Oil Co. of Calif., Western. Opera- 
Inc., San Francisco, Calif. $4,901,- 
Fuel oil and gasoline for installations 
>e Southwest. Defense Fuel Supply 
r, Alexandria, Va. DSA 600-70-D- 


1*8 All American Sportswear, Inc., 
y. Miss. $1,130,049 446,660 paiis of 

, polyester and wool tiopical trousers. 
:ent, Ala., and Hatley, Miss. Defense 
nnel Suppoit Center, Philadelphia, 
DSA 100-70-C-0722, 
rf Industries, Inc,, Watertown, N.J. 
1,370, Snow blast SWcepeia, Defense 
ruction Supply Center, Columbus, 
DSA 700-70- C-8467. 
ssl and Son Co., Vineland, N.J. 
1,640. 146,040 men’s tiopicnl poly- 

^vooi coats for the Air Force De- 
Personnel Suppoit Center, Phila- 
ia. Pa. DSA 100-70-C-0736 
ie Dale, Inc., Atlantic City. N.J, 
0,933. 133,360 men's wool serge 

TO Corps coats, Philadelphia, Pa. 
ise Personnel Support Center, Phila- 
la, Pa. DSA 100-70-C-0773 
1*8 All American Sportswear, Inc., 
iry. Miss. $1,451,279. 1,210,4GO pairs 
len’s cotton sateen trousers for the 
^ Gun town and Amory, Miss , and 
lit, Ala Defense Personnel Support 
"r, Philadelphia, Pa, DSA-100-70-G- 


ral Foods Corp„ White Plains, N.Y. 
7,512, 8,046,000 units (900 grams) 

atant rice. Dover, Del, Defense Per- 
il Support Center, Philadelphia, Pa 
130-70-C-M036 

B Ben's, Inc., Houston, Tex. $1,645.- 
3,056,000 units of instant rice, De- 
Personnel Support Center. Phila- 
ila. Pa. DSA 130-70-C-M037. 
cr Fabricators, Inc., Grantsville, 
1 . $1,607,668. 226,160 pneumatic 

I mattresses. Defense Personnel Sup- 
Center, Philadelphia, Pa. DSA 100- 
-0632, 

Manufacturing Co., Macon, Ga $ 1 ,- 
90. 417,000 linear yards of Army 

I twill cloth. Macon and Columbus, 
and Salisbury, N.C. Defense Per- 
el Support Center, Philadelphia, Pa 
100-70-C-0817. 


CONTRACT LEGEND ; 

act information is listed in 
‘ollowing sequence : Date — > 
ftny — Value — Material or 
to be Performed — Location 
>rlc Performed (if other than 
iuy plant) ' — Contracting j 
*y— Contract Number. 


80 — Nantex-Riviera Corp., New York, N Y, 
$1,454,724 3,442,320 pairs of men's cotton 
drawers. Greenwood* S.C. Defense Per- 
sonnel Support Center, Philadelphia, Pa 
DSA 100-70-0-0828. 

31 — Burlington Industries, Inc,* New York. 
NY $3,406,320. 912,000 linear yards of 
wool gabardine, Army Gree-n. Raeford, 
N.C., and Halifax and. Clarksville, Va. 
Defense Personnel Suppoit Center, Phila- 
delphia. Pa DSA-100-70-C-0784. 



DEPARTMENT OF THE ARMY 

1 — Martin Marietta Corp,, Orlando, Pla, $14,- 
720,131 FY 1970 industrial engineering 
services for the Pershing misaffe system. 
Army Missile Command, HuntsvIUc, Ala. 
DA-AH01~7a-C-02I6. 

— Cessna Aircraft Ct>., Wichita* Kan. $ 2 ,- 
240,000. High time maintenance and mod- 
ernization of 0-1 A to 0-1 G aircraft. Army 
Aviation Systems Command, St. Louis, Mo, 
DA-23-204'-AMC-04365(T>. 

2 — Wilkinson Monufacturlng Co., Fort Cal- 
houn, Neb. $2,119,838. Metnl parts for 
M624A5 fuzes (8 1mm mortar projectiles) 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet* HI. DA~AA09-70-C- 
0094, 

— REDM Corp,, Wayne, N.J, $1,740,778. 
Metal parts for Slmm mortar piojectiJes. 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet, 1)1, DA-AA09-70-C- 

0005. 

— Bulova Watch Co., Valley Stream, N J. 
$2,101,640. Metal pails for Slmm mortar 
projectiles. Army Ammunition Procure- 
ment and Supply Agency* Joliet, III. DA- 
AA09-70-C-0100 

— McAdoo White Co,, Inc,, Riverside, Calif. 
$1,555*697. Restoration of 36 miles of the 
White Water River channel, Riverside 
County* Calif. Army Engineer District, 
Los Angeles, Calif. DA-CW09-70-C-0029. 

3 — Phllco-Ford Corp., Newport Beach* Cnlif. 
$1,216,000, FY 1970 Chaparral research 
and development program. Army Missile 
Command, Huntsville, Ala, DA-AHOl-70- 
C-03H. 

— Hcaly Tibbits Construction Co„ Honolulu, 
Hawaii. $1,046,542, Phase one rehahili- 
tation of the Armed Forces Rest and Re- 
habilitation Center, Fort DeRiissy* Hono- 
lulu, Army Engineer District, Honolulu, 
Hawaii DA-CA83-7O-C-0O0a. 

— Chamberalln Corp., Elmhurst, III. $9,027,- 
098 (contract modi A cation*). Product ioti 
facilities for 165mm and I75mm projec- 
tile metal parts. Army Ammunition 
Procurement and Supply Agency, Joliet. 
III. DA-36-034-AMC-0163(A>. 

6 — National Presto Industries* Eau Claire. 
WIb, $3,315*025 (contract mod ideation). 
Metal parts for 8 -inch projectiles* Ml06, 
Army Ammunition Procurement and Sup- 
ply Agency, Joliet* HI. DA-AACO-Sfi-C- 
0109, 

— Piaehback and Moore International Corp,, 
SA, Dallas, Tex. $2,990*000. Construction 
of an electric power plant addition, mira- 
flores Power Plant, Fort Clayton, Canal 
Zone, Panama. Army Engineer District, 
Jacksonville, Fla, DA-CA70-70-C-0008. 

— U.S. Steel Corp., Pittsburgh, Po.. $ 1 .- 
684,600 (controct modification). Metal 
parts for 8 -lnoh project ilea, M1106, Ber- 
wick, Pa. Army Ammumtion Procure- 
ment and Supply Agency, Joliet, III, 
DA-AA09-69-C-0226. 

9— Insley Manufacturing Co., Indianapolis, 
Ind, $4*239,877. 20-ton commercial cranes, 
plus shovel fronts. Army Mobility Equip- 


ment Command, St, Louis, Mo. DA-AKOl- 
70-C-lflfl4. 

— ^Tolley Industries* Inc., Meaa, Arlz. $1,- 
260,000* Metal parta for 4 2 inch illumi- 
nating projectiles* Army Ammunition 
Procurement nnd Supply Agency, Joliet, 
111. DA-AA09-70-C-0086. 

10 — Martin Marietta Corp.«, Orlando* Fla. $ 6 ,- 
766,000* Pershing missile component and 
power station research and development. 
Army Missile Command* Redstone Arsenal, 
Huntsville, Ain DA-AH01-70-C-0282. 

— General Motors Corp., Indianapolis, Ind. 
$1*480,000 (contract modification). M109 
166mm self-propelled howitzers. Cleveland, 
Ohio. Army Weapons Command* Rock 
Island Arsenal, III. D A-1 1-199- AM G- 
00610 (W)* 

— ^The Prankford Arsenal, Philadelphia* Pa.* 
awarded the following continctai 
Remington Arms Co„ Inc.* Bridgeport* 
Conn. $12*466,226. 7.62mm NATO car- 
tridges. DA-AA26-70-C-(H74. $6*605*- 

000 . 5 66 mm ball cartridges. DA-AA25'- 
70-C-0171, 

Olin Mathleson Cliemkal Corp,, East 
Alton, lib $6*602,150. 6 .$ 6 mm ball car- 
tridges. DA-AA2 6 -70-0-0162. 

Federal Cartridge Corp., Anoka* Minn. 
$3,084,750. 6.56mm ball cartridges. DA- 
AA26-70-C-0161. 

Wells Marine, Gostn Mesa* Calif. $2*- 
746,300. MIS 7.C2nim machine gun belt 
links. DA-AA26-7O-C-0177, 

Jackes-Evans Manufacturing Co., S-t. 
Louis* Mo. $2*7 36,0 00. 7,62mm machine 
gun belt links, DA-AA25-70-C-017C. 
Barry L. Miller Engineering, Mawthoine* 
Calif. $1,372,600. 7.62mm machine gun 
belt llfika, DA-AA2J-O017C, 

George K. Garret Co.* Philadelphia, Fa 
$1*269,000. 7.62mni machine gun belt 

links. DA-AA26-70-C-0170 
— The Army Ammunition Procurement and 
Supply Agency* JoUot* 11!.* i a sued the 
following contracts : 

Amron Corp.* Wnukesha* Wls. $3*557,- 
338. JOrnm cartrldj;c cases* Waukesha 
and Antigo* Wls. DA-AA00-70-C-012S. 
AVCO Corp.. Richmond, Ind. $1,718*795. 
Metal parts for 40mm proiectltes. DA- 
AA09-70-C-0I2I. 

General Time Corp** La Salle, 111. $2*- 
871,000. Mctnl parts for 2,75 Inch 
lockct point detonating fuzes. DA- 
AA09-7O-C-00C4. 

Butova Watch Co,* Jackson Heights, N.Y. 
$2,547*363. MetnJ pRi ts lor 2.76 Inch 
roeket point detonating fuzes. Wood- 
aide, N.Y. DA-AAOD-79-C-Ofl$6. 

C-0107* 

AVCO Corp., Hicbmond* Ind. $1*344*- 
600. Metal parts for 2.75 Inch rocket 
point detonating fuzes. DA-AAOD-70- 
C-0JO7. 

14 — General Motors Corp., Detroit, Mich. $4,- 
232,996. Diesel engines for the ^1113 
vehicie family. Army Tank Automotive 
Command* Warren, Mich. DA-AE07-79- 
C-0C12. 

— Medico Industries, Inc,, Wilkes Barre, P 
$2,416,000, Metai parts for high exploal^ 
warheads. Army Ammunition Proeur 
ment and Supply Agency, Joliet, lii. D/ 
AA09-70-C-0133 

—Chamberlain Manufacturing Corp,, Wale 
loo. Iowa $1,383,100. Metnl parts f 
high explosive warheads. Army Ammur 
tlon Procurement and (Supply A gene 
Joliet. Ill DA-AA0a-70-G-0134. 

16 — Sylvania Electric Products, Inc., Mour 
View, Calif, $3*066,689 (contract rr 
cation). Clasaliifid. Army Mobility 
ment Researcli nnd Development < 

Fort Bel voir, Vn. DA-AK:02-6a-l 

16 — Western Electric Co,, New York, 
$3*399,500 (contract modification), 
search and development on the Sp. 
missile and the Perimeter Acqiiii 
Radar. McDonnell Douglas Corp * 2 
Monica* Cnlif.* General Electric Co., 
cuae* N.Y,* and other subcontrai 
DA-30 -969 - AMC-00383<Y>. 
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tconUnct modiflcation). Additional hard- 
ware for the Perimeter Acquisition Radar. 
Grcensboroj N.C., Bell Tetejihone Labs, 
Whipjiany, N J. and Lockheed Electron- 
ics, 1^3 Angeles, Calif, DA-30-06ft"AMC-' 
00333 (Y). Safeguard System Command, 
Ala. 

—Northrop Corp., Anaheim, Calif, $1,830,- 
onO, WDU4A/A warheads Army Ammu- 
nition Procurement and Supply Agency, 
Joliet, III DA-AA0&-70-C-0132 
17 — Amron Corp., Waukesha, Wis ^i,0D4,800. 
20mm brass cartridge cases. Frankford 
Arsenal, Philadelphia, pa. PA-AA26-GS- 
0-0202 

— Olin Mathleson Chainlcal Corp., "Eftat 
Alton, III $2,694,400 00mm illuminating 
projectiles. Marion, 111 Army Ammimi- 
turn Procurement and Supply Agency, 
Joliet, 111 DA-AA09^70-C-0160. 

— AVCO Corp., Stratford, Conn. $1,277,611 
T”53 turbine engine nozzles, AF-41608- 
69’A'2421 $2,774,188, T-63 modification 

kits. AF-4 1608-69' A-2421. Army Avia- 
tion Systems Command, St, Louis, Mo 
—Firestone Tire and Rubber Co,, Akron, 
Ohio. $1,964,742. T-107 recovery vehicle 
track shoe assemblies, Nobicsville, Ind, 
Army Tank Automotive Command, St 
Lnms, Mo DA AE07-70-C-1661, 

— Goodyear Tire and Rubber Co., Akron, 
Ohio. $1,058,681, T-132E1 Self-propelled 
howitzer track shoe assemblies. St, Mary’s, 
Ohio Army Tank Automotive Command, 
St, Louis, Mo DA-AE07-70'C-1978 
—Ralph M, Parsons Co., Los Angeles, Calif, 
83i673,818 (contract modification). Archi- 
tectural engineering services for prepara- 
tion of a standard design for the Missile 
Site Radar site Army Engineer Division, 
Huntsville. Ala. DA-CA87-68-C-00D1. 

— Ammann and Whitney, New York, N.Y, 
^U4l2^1l3 (contract modification). Archi- 
tectural engineering services for prepara- 
lion of a standard design for the Perimeter 
Acqu aition Radar site. Army Engineer 
Division, Huntsville, Ala. DA-CAST-es- 
C-OOll, 

20— Kaiser Jeep Corp., Toledo, Ohio, $118,. 
011,183 2 3-ton M44 series trucks. South 
Bend, Ind, Project Manager, General 
Warren, Mich. DA- 

AE06’70-C“0001. 

Canton, Ohio. 
|37, 472,224. LD 466'IC multifuel engines 
for the 2 /^-ton truck program, phis spares 
Arrny Tank Automotive Center. Warren. 
Mich. DA-AE07-70 -(3-1220 

Pomona, CaJif. 
$11,081,622. Redeye missile warheads. 
Army Missile Command, Redstone Arsenal, 
Huntiville, Ala DA~AHOI-70-^C’0120 
— AVCO Corp., Charleston, S,C, $4,650,000 
(contract modification). Overhaul anri or 
repair of T-63 L13/13A turbine engines. 
Army AviaUon Systems Command, St 
Lrfiuls Mo. BA-AJ01--69-A-00308, 

Charleston, W.Va, 

DA- 

Park, Mich, 
*^15lAl M-ton utility trucks. 
MsTiager, General Purpose Ve- 
0003“' DA-AEOG-70-Jc- 

176,183, AN/TTQ-34 prototype radar 
liiamond Laboratories 
21 mfa mI??.’ DA-AG59-«9-c4m^ ’ 

2l-^Olin Malbieson Chemical Corp., East 
(contract modlftca- 
t on). Artillery and small arms ammunl- 
WIs. Army 

Ammunition Procurement and Supply 
III DA-AAO9-69-C-0014 

AK/AaN^sn®*!®”®:, toe 

inertial navigation systems 

Command, Fort Mon- 
mouth, N.J, DA-AC07~68-C-0846 
—The Plcallnny Arsenal, Dover. M t 

SoSo «" »n<l 

372 Wio" fla- 53.- 

3(2,000, DA-AA2I-70-C~D2J3 

wYns °nY Ind- ?6.- 

P^-AA21-70-C-0212, 

aK-c'-owi- *“-®”-®®''' “A- 

The Marquardt Co., Ogden, irtah 

?0-i?-®0®210.‘"'"®^'®' da-^aIV: 


22— Bell Aerospace Corp«, Fort Worth, Tex. 
$3,G8b,D24. Drive shaft ttSUembllea for 
UH'l helicopters Hurst, Tox. Army 
Aviation Systems Command, St. Lou la. Mo, 
DA-AJ01-69-A-0314. 

24 — Computer Sciences Corp., Iliiniavillo, Ain 
$1,169,970. Programming and mniiitennnec 
of the Safeguard Management Inforinntioii 
System. Safeguard System Commniicl, 
HuntavUle, Ala. DA^HCGO-10-C-0034, 

27 — Sylvania Electric Products, Inc., Mountain 
V\ew, Calif. $1,636,200. Ueaentch and 
development work in electronic wnrfnio. 
Procurement Division., Army Electron lea 
Command, Port Monmouth, N.J, DA- 
AB07-68-A-Q603. 

— International Telephone and Telegrnplt 
Corp., Nutlcy, N.J. $3,939,960 (coiUinct 
modlfieotlon). Module sets lor AN/GUC - 
144 radio set operating spaies. Proem c- 
ment Division, Army Electronics Com- 
mand, Fhiladelphia, Pa, DA AB06'68 C 
0027. 

28 — ^The Army Ammunition Procuremont and 
Supply Agency. Joliet, III, awaided tho 
following contracts. 

Norris Industries, Inc., Los Angeles, 
Calif. $2,760,411. lOBmm caitridgc 
cases. Riverbank Army Ammunition 
Plant, Riverbank, Calif. DA-AAOO-70* 
C-0167. 

Norna InduBtrics, Inc., Biockton, Mass, 
$2,866,498 (contract modification). OGmm 
rocket launchers. DA-AAGO-CO C-OOfiB. 
Maxson Electronics Corp., Macon, Ca. 
$1,617,000, 60mm illuminating piojectilo 
assemblies, DA-AA09-70-C--016G. 

ACP Industries, Inc., St. Louis, Mo. 
$2,640,460. Body Assemblios for M62fi 
mortar fuzes. DA-AAO9-7O-C-OM0. 
piln Corp,, East Alton, III, $1,378,669. 
Loading, assembling and packing 
M84AI time fuzes, Marlon, III, DA - 
AA09-70-C-0162. 

20 — The Army Ammunition Proem oment and 
Supply Agency, Joliet, 111., issued the 
' following contracts 

HofieywcH, Inc., Hopkins, Minn. $1,- 
460,404 (contract modiflcation). PDM 
661 fuzes. New Brighton, Minn. DA- 
AA09-70--C-0104. | 

Paco Corn., Memphis, Tonn. $1,270,411 
(contract modification). White Star 
parachute signals. Camden, Ark,, and 
Memphis. DA-AA21-69'C-061ff, 

Industries, Ban Claire, 
Wis, $1,430,676 (contract modification), 

profeetBea. DA-AAOtf-fid-C-fiiai. 

ISa r « * T-6S-A-700 engines for OII- 
Army Aviation Syaloms 
St* Mo. DA’AJ01-70- 

30— The Army Ammunition Procurement and 
Supply Agency, Joliet, III., Issued tho 
following contracts: 

2®^ Phllndciphln, 

Pa. $4,762,262 (contract modification). 
Loading, assembling and packing Am- 
munition, and operation of Lone Star 
Army Ammunition Plant. Texarkana. 
Tex, DA^-n-nS-AMC-OOlHfA). 

Sperry Rand Corp,, New York, N.Y. 
$14,860,913 (contract modification) . 
Loading, assembling and packing am- 
munition, Army Ammunition Plant, 
Ln* da - 11 ^ 173 - AMO - 

Thiokol Chemical Corp,. BrlsloJ, Pa, 
$10,713,889 (contract modincation); 
Loading, assembling and packing artil- 
lery ammunition, Longhorn Army Am- 

“mc-& 

fuzes. DA''AAOO-70'-C-0178, 

Ordnance Products. lnc„ North East. 

daLaaoS^o-mis#?"® 

family houB^B units, Fort Monmouth. 

B. te'/offa'siy*- '»». 

fwllf '?'’ ol'®' , AvIflUon Systems 

cTtt?!!"®’ tlA-AJOi-CS- 

®'''ws'on?’'w'i‘*' Co., Midlana. Mich. $8,- 
Nose sssembHes for MISB bombs. 

AA.lM(i-cioiM***““® “A- 


— Ordnance Products, Inc*, North KohI, >M. 
$4,481,686, M18 colored smoko hniul gre- 
nades. iMlgewootl Aisotial, DLL DA AA15- 
7Q-G-Q110, 

— Dupont do Nemours Co„ \Vll;jiliiglon, 
$L^i23,COO (con tract modllloathm), 
INl. Army Anmiunitiun Plant, Nour*^J'L 
Ind. Atniy Aminiiuition Pracnrtniciit nr -3 
Suindy Agency, Joliet, 1)1. DA AA09 
G-OIM. 

^Nutlonnl presto Industries, Kan CJafrc. 
Win. $2,373,200 (coiUract luoitiJlcnduai 
Metal parts for lOSnun hjglk cxpln'ilvc j^hj- 
Jectlles, Army Ammunition Pnicurcnitnl 
gT 0^0028^ Agency, Joliet, IIL DA AAOJ- 

— S. Topfor and Sons, Inc., Deer I*ark. N.Y. 
$1,118,668. Metal pal' to for hlg)i-rx|i|o:dve 
warhondH. Aimy Ammunition procure- 
ment and Sujiply Agency. Joliet, IB. DA ^ 
AAOO-IO C-0176. 

-ITT Corp,, Nutlcy, N.J, $1,368,678 (f^n- 
tract inodificatioii). Biiglnoorlng n change 
to AN/rUC‘l<M jndiu ae(H. Oliflon, N J. 
Piocuieinont Dlvlaloii, Army Klcclnmirc 
Ooinmand, Philndolpliln. Pn. DA ABiS 
08 C -0027 . 

—RCA, Burllngion. Mass. $6,321,227, TV 
1970 engineering acrvlcos for Ihc? Ljind 
Combat Support System. DA MIO] 70 
C-U3S8, $10,442,248. Imnd Combat )4ii|i|Kjrt 
Syatom Imrdwaro. Army Missile CninmanJ, 
lluiUavino. Ala. DA A)1£)1-7D C 
— Maremont Cerp., Saco, Mnlno. 93,39l.G4l>. 
7.02mm inachhicgims. Ainiy WeAiHmi 
^o”'c'%^027' Inland. Ill, DA AFD3- 

— Rohm ant) linns Co., Phllndrfj^hin, V«, 
$1*700,000. PiO]>cllnnt reaenich progran^* 
Ucdaloiie Aisonal, Ilinitsville, A3u. Army 
MiHsilo Command, IlimtuvniCr Ala, DA- 
AIIOl -70' 0-0140. 

^,‘***I*-» stratfoid, Uomi. $3,6(IO.OOC1- 
1-66L-11 turbine engines for CH 47C hoTL 
coptora, Aimy Aviation Syntems Com- 
mand. at. Louis, Mo. DA-AJOL70 C 0321, 
— Kaiser Jeep Corp,*. Toledo. Ohio. II H, 
916,178, fi-loii tnickH, all body lyiv*. 
South Bend, Ind. Project Mnnagci'j (Jon- 
cial Purpose Veil Idea, Warren, ^llch, 
DA-AEOfi C9-C-00&Q, 

—Western Electric Co., New York, N.Y. 
$27,941,244. ProducUun cngtncoriiuf arul 
long lend time component mnsuifncturlriK 
bnfcgunrd System Ccmtnirind, Iiiine»v lllc. 
Ain. DA-lICOO-Oft-0 0017. 

—North I*:icclric Co„ Clnlion, Ohio. $ 1,4 81. - 
971. 12 emergency notion eonsolo awilcb- 
boards. Procuremont Dlvfalun, Army 
LIpctioiiIcH Command, Ph Untie lull la, IV 
DA- AHOr>-70 -C-3203. 

—Western Electric Co„ New York, N,V. 
$4,831,000 (contrnet morllflcntlnii ). FY 
1970 Nike IIcrculcH oiigincorfng nervlm, 
Burlington, N.C., niul I'ltUHville, Hn. 
Army Missile Commnud* Hiinlsvinc, A I ft. 
DA-Anoi-a8-G-0l0B. 



DEPARTMENT OF THE NAVY 

1 — Ilonoywoll, Inci* MlniioaiJollH* Minn. $14«- 

240,626. Uockeye bomb cluster compa. 
nents. NOOOl 9-70-0-01 40, $3,012,600. 

Fuel-nir-oxplosive weapon system. NO 00 1 9 
70-0-0170. Naval Air SyatcitiB (jonvmami, 
Washinglon* D.G. 

— McDonnell Douglas Corn., Long nrnch, 
Calif. $0,242,167. Triple ami multliilo 
bomb ejection rnoka. Torrnnee, Cailf, 
Naval Air Syalcma Command* Wnshlngion, 
D.C. N00010-69-C-0081. 

— Johns Hopkins UnivorsUy, Silver Hpr Injf, 
Md, $1,800,000. Increased level of ofTort 
for advanced research on Bulfneo misslltt 
system. Naval Ordnnnco Systems Com* 

2- . *. , N.Y, 

' I ■ h Ami 

I I Labs, 

Whippftny, N.J* Navnl Electron ie Systems 
Command, Washington, D.C. N00030 -70' 
C-3616. 

6 — ^Lockheed Aircraft Corp.. Durhank. Calif. 
$10,000,000 (contract madification)* Incfc* 
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mcutfit funding for the S-3A aircraft 
pTogratn. NavnI Air Syotcms CommnncI, 
■WHS^hingtonr D.G, N00019-09' G-038B, 

— ■WestInarhouflO Electric Cori).. Italtlmore, 
Md. $2,470,000 (contract modiftcation). 
Jlcdlflcfttlou kits to incoriJurate a digital 
comimtei replacing existing analog typea 
in AN/APG-69 radar systems. Naval Air 
Syatcnia Command, Wnahinglon, D.G. 
NOOD19-GO~G-O064. 

6 — Crummnn Aerospace Corp,, netbpaee* N.Y, 
$4,600,000 (contract modification). Long 
lead time effort and mateiiala in aupport 
of F-14A aircraft procurement. Naval 
Air Systems Command, WnshlnKton, D.G, 
N00019-G0~0'-0422. 

— McDonnell Douglas Gorp., St. Louis, Mo, 
$3,300,000 (contract modification). Paits 
and equipment for Air Force F-4E air- 
craft. Naval Air Systems Command, 
Washington, D.C, N00019-G8-C-0405. 

— Willi a ms Research Corp., Walled Lake, 
Mich, $1,048,057. J400--WR-400 enginea 

for MQM-74A aerial tnvgola. Naval Air 
Syatema Gommand, Wnahlngton, D.C 
NOD01ft-70-C-OU6. 

— Thlokol Chemical Corp., Klktoii, Md. 
$1,439,000. Cnso and shroud forgings, 
special tooling and miscellaneous long 
lend time Items for production of the 
Mk G7 Mod 0 locket motor for the ZAP 
rocket. Naval Ordnaneo Lahovtoiy, White 
Onk, Md. NG0021-70-C-0034. 

— Lenr-Silcglcr Inc., Grand Rapids, Mich. 
§1,188,587. Components for the AN/AJD8 
bomh loft ralonse computer sot. Naval 
Aviation Supply Office, Philadelphia, Pa. 
N0(I383 -A'-5B04-0643. 

— M, Stelnthnl and Co,, Inc,, New York, 
N.Y. $1,170,054. Mk 28 Mod 1, Mk 34 
Mod 0, Mk 30 Mod 0 and Mk 37 Mod 0 
jmrachuto packs. Roxboto. N.C. Naval 
Ordnance Station, Louisville, Ky. N00107 
70-C-OlGG. 

8 — General Electric Co., Schenectady, N.Y. 
§20,026,000. Nuclear reactor comartment 
components, Nava! Ship Systems Com- 
mand, Washington, D.C, N00024-00 C- 
6164. 

—General Electric Co., IJllca, N.Y. $17,- 
244,082. Gtddanco and control groups for 
the Oimpairnl missile. Naval Air Systems 
Command, Washington, D.C. N00019-70- 
C*008R. 

— The NavnI Ordnance Systems Command, 
Washington, D.C , issued the following 
contracts : 

PMC Corp,, Minnonpolis, Minn. $7,161.- 
878. C-Inch 54-ralihcr gun mounts, 
Mk 46 Mod 0. N00017-G8-G-4211. 
Ccnernl Dynamics, Pomona, Calif. $2,- 
445.000 and $1,272,570. Suppli(>*^ and 
aor vices to Investigate Terrier, Tartar 
and Standard missile porfonnanco. 
N00017T»n-C 2200 Mods POOl and P002. 

9— Iluglies Aircraft Co., Culver City, Calif. 
$0,500,000 (contract modification). Incic- 
meiUal funding for the Phoenix mlBRlIo 
program. Naval Air Systems Command, 
Washington, D.C, N00019-07-C-0240. 

— Singcr-Gcncrnl Precision, Inc., Silver 
Spring, Md. $3,004,664. 14B40 radar/MAD 
inulti-atatlon trainers for use at fioel 
airborne olecitonlcs units. Naval Training 
Device Center, Orlando, Phi. N01330-00~ 
C-0076. 

—The Johns Hopkins irnlveraily, Silver 
Spring, Md, $4,951,000, Advanced clnssi- 
fled research on surface mlBsilo syatems. 
Naval Oidnanco Systems Command, Wash- 
ington, D.C, NOw 02-0004-0, 

—Loral Corp., Now York, N.Y, $1,018,500. 
Spare pni ta for main ton ance and overhaul 
of AN/ALQ-78 elcctionic coiintermcnsurc 
equipment In P-3C aircraft. Naval Avia- 
tion Supply Office, Philadelphia, Pa. 

13 — Snmiers Associates, Nnalum, N.H. $14,- 
748,472. Rosoaroli, development and pro- 
duction of AN/ALQ~100 conn tor men Burea 
Bets. Naval Air Svstoms Command, Wash- 
ington . D.C. NOOO 1 9-^70-0-0105, 

— llnltctl Aircraft Corp,, East Hartford, 
Conn. $2,480,000 (contract modification). 
Product supnort engineering soj vices for 
T34, TP83/JT3D, J-57/JT3D and J-76/ 
JT4 engines for the Air Foreo, Naval Air 
Systems Command, Washington, D.C, 
NOOO10- fl9-C-03C7, 

— Lockheed Aircraft Scrvlco Co,, Ontario, 
Calif. $2,405,400. Modification of C-130A 
aircraft to DC-130 configurntlon. Naval 
Ah Systems Command, Washington, D.C, 
N00019-70-C-0182, 

14 — Aluminum Co. of America, Pittsburgh, Fa, 
$15,544,084. Aluminum powder, Rockdale, 


Tex., New Kinstngton. Pa., and Alcoa, 
Term. Naval Ships Parts Control Center, 
Mechanics burg, Pa. N00104-70-C-A047, 

— United Aircraft Corp., Stratford, Conn, 
$3, 08 5, 53 6, Component parts for the dy- 
namic drive system of GH-63A aircraft. 
NavnI Aviation Supply Office, Philadelphia, 
Pa. N00383-0O-A-Bfl00“09BO. 

15 — General Electric Co*, Schenectady, N Y. 
$48,050,000 (contract modifloation) . De- 
signing and furnishing nuclear propul- 
sion components. Naval Ship Systems 
Command, Washington,’ D.C. N00024-6fl- 
C-5irf4 Mod. 8. 

IQ — Northwest Marine Iron Woike, Portland, 
Oic, $13,408,000. Conversion of the troop 
transport VC2-S-AP6 (cx-USS Sherburne, 
APA-206) to a Fleet Ballistic Tracking 
Ship (T-AGM-22). Swan Island. Ore, 
Naval Ship Systems Command, Wnshing- 
ton, D.C. N00024-70-G-0224. 

— McDonnell DoiibIbb Corp., St. Louis, Mo. 
$1,000,000 (contract modification), Wenp- 
OUH (lispenslng, separation and jcttlflon 
loaitng im F~4E airciaft. Naval Air Syo- 
lems Command, WaBlitngton, D.C. N00019- 
70 A-0016. 

20 — Sin gor-PrecI Blow, Inc,, Idttlc Falla, N.J, 
$2,039,203. Spare parts for doppicr radar 
syatems for P-8C nlrci*aft Ploasanlvllle, 
N.Y. Naval Aviation Supply Office, Phila- 
delphia, Pa. N00383-GS-3201~0181. 

21— Spnrlon Corp,, Jackson, Mich, $0,3G(i,330 
(contract modification). FY 1970 funding 
for AN/SSQ-63 sonobuoys. Jackson, Mich , 
and Doland* Fla, Naval Air Systems 
Command, Washington, D.C, NOOOlO-60- 

G-040r>. 

22 — American Maniifactiirlne Co, of Texas, 
Fort Worth, Tex, $3,870,044. Mk 41 
Med 0 5-1 nch 54-cnllbcr proicctlles. Naval 
Ships PaiIh Control Center, Mcchanics- 
Imrg, Pa. N00104-70-C'-A008. 

— ^Texas Instruments, lnc„ Dallas, Tex. $2,- 
8«G,120, Spare parts for AN/ APS 115 
radai syatoms for P-3C aircraft. Nnval 
Aviation Supply Office, Philadelphia, Pa. 
N00883-6II-A-1801-0148. 

— ^McDonnell Douglas Corp., Lang Bench, 
Cnllf. $1,633,005. Design, develop, fabri- 
cate and furnish graphite composite pri- 
mary sinicttiral components for nh^craft 
wingiype appllcaliotis. Naval Air Engi- 
neering Center, Philadelphia, Pn. N00166- 
70-0-1321. 

—North American Rockwell Corp,, Anaheim, 
Cnllf. $7,278,084. Refurbishment nnd 
modlflcfttlon of Navy Ships Incrlial 
Nnvtgntlon SystemR, Naval Ship Syatems 
Command, Washington, D.C. N00024-70- 
C-R009. 

—Sperry Rand Corp., Charlottesville, Vn. 
$1,082,916. Small craft nnd amphibious 
vehicle gyrocompnas Bystems, Naval Ship 
Systems Command, Wnshlnglon, D.C. 
N00021 -70-0-6225. 

— Phil co-Ford Corp., Fort Washington, Pn, 
$1,181,475. Engineering nnd technical 
services In the training of Navy per- 
sonnel in the operation of communication, 
rad nr and eonnr equipment. Naval Ship 
Syfitem Command, Washington, D.C, 
N00024-70-C-1077. 

23— Hughes Tool Co„ Culver City, Calif, $1,- 
54ft, 8 09 Replacement parts for the Mk 4 
20 mm gunpod. Naval Ships Parts Control 
Center, Mechnnlcaburff, Pa, N00104-67-A- 
OOOft-0232. 

24— Northrop Corn., Pnloa Verdes, Calif . $23,- 
618.000. Development of the Joint Services 
In -Flight Data Transmlaslon System 
(JIFDATS), Naval Air Systems Com- 
mand, Wnahlngton, D.C. N00019-70-C- 
0105. 

27— Stralghtllno Mnnufacturlng Co,, CornwoDs 
lIcighlB, Pn. $8,220,088. Mk 82 Mod 1 
bomb fin asBombites, Nnval Ships Ports 
Control Center, Meehan jesburg, Pn. 
N06107-70-C-A028. 

— General Dynamics Corp,,. Pomonn, Cnllf, 
$3,495,000. Procurement of materials for 
Stniulaid mlssllo production, Nnval Ord- 
nance Systems Command, Washington, 
D.C. N00017-67-C-2107, 

— Lclnnd Stanford J'r. University, Stanford, 
Cnllf, $1,236,000. Research and technology 
for the Nuclear Phvsics, Phyalcnl Sciences 
Divlaion, Office of Naval Re.search, Office 
of Naval Research, WnshlnKton, D.C, 

28— The Naval Air Systems Command, Wash- 
ington, D.C„ awarded the following 
contracts i 

Grumann Aerospace Corp.. Hethpnge, 
N.Y, $11,300,000 (contract modification) 
I,ong lend time and matcrlalH for the 


EA-6B aircraft progratn, N00019-67- 
C-0078. $9,000,000 (contract modiflea- 

tion). Long lead time and material to 
aupport planned FY 1970 KA-6D air- 
craft program. N(l0Dl0-68-C-0l06. 
Hughes Aircraft Co., Culver City, Calif. 
$5,360,000. AN/AWG-9 airborne missile 
control syatems, Culver City, Loa 
Angeles, Canoga Park, nnd El Segundo, 
Cnllf.. nnd Tucson, Aria, N00019-T0- 
C-0207. 

LTV Aerospace Corp., Dallas, Tex. 
$1,000,500 (contract modification). 
Flieht ilcmonsirntlon program of JP-6 
fueled, alr-launehod low-volume ramjet 
propulsion system, N00019-68-C-060B. 

— Hercules. Inc., Wilmington, Del, $1,106,- 
000. Solid propellant rocketry research. 
Cumberland, kid. Navel Ordnance Systems 
Commaiul, Washington, D.C. N00017-70- 
C-4413. 

—Raytheon Co., Lexington, Mass. $6,498,- 
027, Electronic equipment. Bristol, Tenn, 
Naval Ordnance Systems Command, Wash- 
ington, D,C. N00017-70-C-1406. 

29 — General Dynamics Corp., Groton, Conn. 
$8,8GO,'000 (contract modification). Over- 
haul, refueling, and C-S Poseidon miaslle 
conversion of the USS James Madison 
(SSBN 527). Naval Ship Systems Com- 
mand, Washington, D.C, N0Q024-68-C- 
0256 PZ12. 

—Bell Acrosystems Co„ BulTalo, N.Y, $2.- 
608,623. Aircraft carrier Ian ding -control 
central trainers. Whoatflcld, N.Y. Naval 
Ship Systems Command, WaHhlngton, D.C. 
N00024-70-C-1229. 

— Tlio Naval Air Systems Command, Wash- 
ington, D.G,, issued the following con- 
tracts : 

Grumann Aerospace Corp., Belhpage, 
N.Y. $9,616,738 (contract modification). 
EA-6B aircraft. N0018-67-C-0578. 
United Aircraft Corp., East Kartford, 
Conn. $1,667,255. Fabrication of XJ- 
6S~P-408 nnd YJ-B2-P-4()8 aircraft 
engines. N00019-70-C-0075. 

Stromberg Dntagraphtc, Inc., Sail Diego, 
Calif, $5,116,609. AN/ASA-79 tactical 
display groups. N9001D-70-C-0151. 
Sundstrand Corp., Rockford, III. $1,- 
401.274. Constant speed drives for A-7E 
aircraft. N00019-08-0-008B. 

30— General Electric Co., Utica, N.Y. $12,- 
951,902. AN/AYA-8 data processing sys- 
tem foi P-3C aircraft. Naval Air Systems 
Command, Washington, D.C. NOO 019-70- 
C-0124. 

-Johns Hopkins University, Silver Spring, 
Md. $21,641,000. Advanced research on 
tho Surface Missile System. Naval Ord- 
nance Systems Command, Washington, 
D.C. NOW 52-0G04. 

— United Aircraft Carp., Stratford, Conn, 
$2,750,000 (con tract modification). Long 
lead time effort and material for procure- 
ment of Air Force CH-B3C helicopters. 
Naval Air Systems Command, Washington, 
D.C. N00019-59-C-062L 



DEPARTMENT OF THE 
AIR FORCE 

1 — Mitre Corp,, Redford, Mass, $23,688,676 
Research and development of advanced In 
formation and communkationa systems 
Electronic Systems Division, AFSC, L.G 
Hfttiscom Field, Mass. Fl9G28-fi8-C-0355 

— Continental Aviation nnd Engineerlni 
Corp., Detroit, Mich. $3,262,124. Pioduc 
tion of J-G9-T-20 aircraft engines, Toledo 
Ohio. Aeronautical Syatems Division 
AFSC, Wright-Patteraon AFB, Ohio 
F33667-70-C~0039. 

— ^Western Electric Co., New York, N.Y. 
$1,166,991. Engineer, furnish and inBtall 
cammu ideations system for the telemetry 
data center. Air Force Western Test 
Range, Vnndenburg AFB, Calif. New 
York, Kearney, N.J. and Yandenburg 
AFB, Air Force Western Test Raijae 
Hq„ AFSC, Vandenburg AFB. Calif, 
F94607-7 0-0-0952. 
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— Cutler flammer Itic.i Deer Park, Rlt, 
58,124,647. Ground rndnr sets (AN/TPX- 
42), spare parts and change kits. Aero- 
nautical Systems Division, AFSC, Wright- 
Patterson AFB, Ohio, F33657^70-C-0207, 

— Holmes and Narver, Inc., Los Angeles, 
Cnlif, $1,835,820. Continuation of main- 
tenance and opciation of the Naval Rc- 
Bearch Site, Point Barrow, Alaska. Hq., 
Alaskan Air Command, Elmendorf AFB, 
Alaska. F65S17-69-C-000L 

2 — Republic Electronic Industries, Inc,, MeJ- 
vUle, N.Y. $1,671,200. Airborne naviga- 
tional aids {RT-471). Aeronautical 
Syatema Division, AFSC, Wright-Patteison 
AFB, Ohio. Fa3667-09-'C-1334. 

— Northrop Corp„ Norwood, Mass. $1,642,- 
370. Gyrocompasses for Mlnuteman 111 
guidance and control units. Space and 
Missile Syatemo Oigankation, AFSC, Los 
AngclfiB, Calif, F04701-69~C“0236, 

— McDonnell Douglas Corp., Tulsa, Okla 
$1,164,216, Modification of and production 
of component parts for A^IE aircraft. 
Sacramento Air Materiel Area, AFLC, 
McClellan AFB, Calif. F04606-70'C-0220. 

3 — Dynamics Corp, of America, Bridgeport, 
Conn. $2,680,663. Production of MB-IG 
diesel generator sets. Sacramento Air 
Materiel Area, AFLC, McClellan AFB, 
Calif. F64606-68-fl676. 

— Lockheed Aircraft Corp., Marietta, Ga. 
$6,190,193. Sparc parts for C-6A niicraft. 
Detachment 31, San Antonio Air Materiel 
Area, AFLC, Mmletta, Ga. AF33(C67)- 
15063. 

— ITT Technieol Services, Inc., Paramus, 
K.J. $1,620,761 (contract modification), 
Maintonnnee and operation of Air Foico 
Plant No. 42, Palmdale, Calif, Air Force 
Flight Test Center, Edwards AFB, CnllL 
F046U-68-C’0061. 

— Philco-Ford Corp,, Fort Washington, Pa, 
$1,707,874. Engineer, furnish and install 
a seven station, sl^ link tropospheric 
scatter and line of sight communications 
system in Greece. Oklahoma City Air 
Materiel Area, AFLC, Tinker AFB, Okla, 
F34601-70-C-0966. 

6 — North American Rockwell Corp., Anaheim, 
Calif, $3,604,000. Engineering effort on 
Minutem&Ti H, Space and Missile Systems 
Organization, Loa Angeles, Cnlif, AF04- 
(694-7»fi). 

— Baificld Industries, Carrollton, TcK. $3,- 
166,711, Production of bomb fin assemblies 
for 760-round bombs, Ogden Air Materiel 
Area, AFLC, Hill AFB, Utah. P42600- 
70-0-0268. 

— F and lH Systems Co., Dallas, Te^. $1.- 
923,000, Production of a teletype data 
muitlpJc^^er addresser system Oklahoma 
City Afr Materiel Area, AFLC, Tinker 
AFB, Okla. Pa4601-7fl-C-0760, 

— Dynalectfoii Corp.* Port Worth, Tex* $1,- 
224,236. Modification of C-130 type ali- 
craft. Naha AB, Okinawa. Oklahoma City 
Air Materiel Aren, AFLC, Tinker AFB, 
Okla. F34C01-139-D-4416. 

7— General Electric Co., Philadelphia, Pa. 
$1,300,01)0. Research and development of 
the Mk 12 reentry vehicle. Space and 
^lisallc Orgmnizatlon, AFSC, Los Angeles, 
Cnlif. AF04(694)-976. 

8— Collins Radio Co„ Dallas, Tex. $1,190,000. 
Cammunications electronics systems for an 
Air Force Satellite Control Facility. 
Richardson, Tex, Space and MfsBlle Sya- 
tems Organization, Loa Angeles, Calif. 
F()4tt05-67-C-OlS7. 

— Lockheed Aircraft Service Cf>„ Jamaica, 
N.Y. $8,663,786, Inspect and repair as 
necessary C-121 type aircraft. Sacramento 
Air Materiel Area, AFLO* McClellan AFB, 
Cnlif. F04 60 6-70-0-0181. 

9— The Ogden Air Materiel Area, AFLC, Hill 
AFB, Utah, Issued the following contracta 
for SUU-80 homb dispensers: 

Crescent Precision Products, lnc„ Gar- 
land. Tex, $3,056,420. P42600-70-0-0608. 
Bate&vlMe Manufacturing Co., Camden, 
Ark. $2,244,130. F4 2600-70-0-0624. 
American Electric, Inc., LaMirada, 
Calif, $3,769,268. F04606-69-A-0166. 

— Wolverine Diesel Power Co., Detroit, Mich. 
$2,144,904. Diesel generator sets. Sacra- 
mento Air Materiel Aren, AFLC, McClellan 
AFB, Calif. F04006-70-D-00S9. 

10 — Lockheed-Georgla Co., Marietta, Ga. $81,- 
708,728, Production of 63 C-BA aircraft, 
run A. Aeronautical Systems Division, 
AFSC, Wright-Patterson AFB, Ohio. F33- 
(657 >-16063. 

— Honeywell, Inc., Hopkins, Minn, $1,689,- 
910. Component parts for antipersonnel 


munitions, St, Louis Park, Minn. Arma- 
ment Development and Test Center, AFSC, 
Elgin AFB, FJn. F08636'70-A-0020. 

13— North American Rockwell Corp., Colum- 
bus, Ohio. $3,620,000. Elcctro-optlcal 
guided bomb kits. Aeronautical Systems 
Division, AFSC, Wright-Pntterson AFB, 
Ohio. F38fi67-70-C-0336. 

14— LTV Eicetrasystoms, Inc., Greenevllle, Tex. 
$2,100,000. Design, fabrication and test of 
ground data reduction systems (GS-3030), 
Aeronautical Systems Division, AFSC, 
Wright-Patterson AFB, Ohio. F33667-70- 
C00416, 

15— IBM Corp,, Gaithersburg^ Md. $1,836,060. 
Engineering services leading to develop- 
ment of improved comupter programming 
technlnues tor specialized data handling. 
Various DOD instalJatlons. Rome Air 
Development Center, AFSC, Gilfils AFB, 
N.Y. F80a03-70-C-0066. 

—Texas Instruments* Inc,, Dallas, Tex. $6,- 
397,079. Comb guidance Itlta, Aeronautical 
Systems Division, AFSC, Wright-Patterson 
AFB, Ohio. F3S667-70^C -0264. 

— Whittaker Corp,, Gardena, Calif. $1,268,- 
854, Bomb racks and modification kits. 
Aeronautical Systems Division, AFSC, 
Wright-Patterson AFB, Ohio. F33G67‘^70- 
C-0434. 

—Superior Steel Ball Co., New Biitaln* 
Conn. $2,969,400. Component parts for 
air munitions, Ogden Air Materiel Area, 
AFLC, HID AFB, Utah. F42C00-.70-C- 
0666. 

16— AVCO Corp*. Wilmington. Moss. $1,100,- 
000. Development and flight teat of 
advanced penetration aids. Space and 
Missile Systems Organization, AFSC, Los 
Angeles, Calif. F04701-68''C-0289. 

— Victor Comptometer Corp*. Rogers, Ark. 
$1,160,800. production of component parts 
for air munitions. Ogden Air Materiel 
Area, AFLC, Hill AFB, Utah. F42GOO- 
70-C-0062. 

n-^CurtlsB-W right Corp*, Wood Ridge, N.J. 
$7,123,200, Overhaul of KC-136 and F~ 
101 nirciaft engines, San Antonio Air 
Materiel Area, AFLC, Kelly AFB, Tex. 
P41608-70^D-1101, 

20 — Leckhced-Georgla Co., Marietta, Ga. $14,- 
066,506. Spare parts for C^6A aircraft. 
Detachment 81, Sai\ Antonio Air Mateitel 
Area, AFLC, Marietta, Ga, AF 33(667) 
16063. 

— Austln-Wright Construction Co„ Inc,, 
Oklahoma City, Okla. $4,060,000. Con- 
struction of 226 family housing units, 
Mountain Home APB, Idaho. Procurement 
Division, Mountain Home AFB, Idaho, 
F10603-70-C-0028, 

— FWD Corp., CHntonviUe, Wia, $3,062,800. 
Firefighting tiucka. Warner Robins AFB, 
Ga, F00608-69-C-0074. 

— General Motors Corp,, Indianapolis, Ind. 
$1,099,998. Spare blade assem biles for 
C-130A/D aircraft, turner Robins AFB* 
Ga. F34601-69-A-2021, 

— Kilgore Corp,, Toone, Tcnn. $1,375,000. 
Target markers. Armament Development 
and Test Center, Eglln AFB, Fla, F08636- 
70-G-0002. 

— Litton Systems Inc., Woodland Hills, Calif. 
$3,105,060. Inertial navigational systems 
component parts and related aerospace 
ground equipment. Aeronautical Systems 
Division* AFSC, Wright-Patterson AFB, 
Ohio, F33667-’70-C-0205. 

21— Continental Aviation and Engineering 
Corp., Detroit, Mich. $2,839,060. J-GO 
engines and spare parts for T-29 aircraft. 
Toledo, Ohio. Aeronautical Systems Divi- 
sion, AFSC, Wright-Patterson AFB* Ohio. 
P33667-70-C--0127, 

— Lockheed Aircraft Corp.* Sunnyvale, Calif. 
$1,119,868. Research on reentry vehicles. 
Space and Missile Systems Organization, 
AFSC, Los Angeles, Cnlif. F04701-68- 
G-0167 

22 — American Electric Inc., LaMirada, Calif. 
$9,234,104. Production of 60O-lb. bombs. 
Ogden Air Materiel Aren, AFLC, Hill 
AFB* Utah. F42600-70-C-0728. 

23 — Honeywell, Inc., Hopkins, Minn, $4,726,- 
000. Production of air munitions. St. 
Louia Park* Minn. Ogden Air Materiel 
Aren, AFLC, Hill APB, Utah. P42G00-70- 
C-OGBO. 

— Hayes International Corp.* Birmingham* 
Ala. $3,912,417. Inspection and repair as 
necessary* maintenance and wing structure 
modification of G-124 aircraft, Warner 
Robins Air Materiel Area, AFLC, Robins 
AFB, Ga. FOD603-6fl-C-0029. 

.-The Boeing Co,, Wichita, Kan, $1,602,231, 


Depot level maintenance of B-52 alrcrafL \ 
Oklahoma City Air Materiel Aren* Tiftli<» r 
AFB. Okltt. P34fl01-69-C-3087, 

— Curtias-Wriglit Corp.* Caldwell, N,J. $1 
269,282. Overhaul of propeller asseralKei 
for C-124 and C-133 nirernft, and 7-34 
teat cells. Warner Robina Air Mateifd 
Area, AFLC, Robins AFD* Ga, 

70^D-0632. ) 

— The Aeronautical Systems Division* AFSC * 
WHght-Patteison AFB, Ohio, jasued 
following con ti acts! r 

General Electric Co„ Weat Lynn, Ma!i! 
$4,683,400. J-86~GE-4 and T-64-GE^llL 
engines. F33G67-69-C-12a4. 

Syivania Electronic Syatema, Needhaa 
Heights* Mass. $2,02 U418. PortaU< 
multi-channel radios. F38C&7*'70-C-049A 
Singer- General Precision* Istc.* PUaaaTiV 
vlllo, N.Y. $1*160,000. Aerospace grourj 
equipment for airborne radio navlys- 
tlonnl ftWs. F836&7-68-0'0924. 

24 — IlayeS International Corp.* Birmingham 
Ala, $4,476,837. Inspeetlon and repal* 
as neeossaiy, maintenance and morlificatlca 
of C-130 ait craft. Warner Boblaa Afr 
Materiel Aron, AFLC, Robins AFB, Ga, V 
F0DCQ3-7Q-C-0798. 

_Glbbs Die Casting Aluminum Corp.* Hen* 
(lerson* Ky. $1*033,337. Component parU 
for mnnitlone. Ogden Air Mntcvlcl Am, 
AFLO* Hill AFB* Utah. F42600-TO C- 
0600. 

— AVCO Corp., Wilmington, Mass. $1*952,- 
000. Design and flight testing of reentry I 
vehicles and penetration aids launchers in 
suppoit of the anti-ballistic misBiie defense 
program. Space and Mlflalle Syatenu 
Organization* AFSC, Los Angeles, Calif. 
F04701-68-G-0278. 

27 — TRW Inc., Redondo Beach, Calif, $2*- . 
060,000. Systems engineering and technical 
direction In support of Hatd Rock Silo 
development program, Space and Afissile 
Syatoma Organization, AFSC, Los Angel w» 
Caiif. F04701-69-C-0210. 

28— The Aeronautical Systems Division* AFSC, 
Wright-Pntterson AFB, Ohio, awarded the 


following contracts; 

Honeywell St. Petorsburg, Fia. 

$3,400,000. Development of nn advanced 
aIrcraH navigation system. P33816-70- 
0-1044. 

General Electric Co„ Evandsle* Ohio. 
$80,000,000. 0-BA aircraft engines. 
AFaa (667)16003* 

FED Sign and Signal Corp., Aircraft 
Equipment Co., Miami* Fla. $3,816,110. 
Maintenance platforms, spare parts tntl 
aerospace ground equipment for the 
C-6A aircraft. AF33667-70-O-04I2. ^ 
^Mitre Corp** Bedford, Msbb, $8,712,000. 
Research and development of advanced 
information and communication ^atfW a 
Electronic Systems Division, AFSC^, LG. 
Hnnscom Field, Mass, V 19628 -6 3 -0*4)366- 
— Radiation Inc.* Melbourne, bln. $4,890,000. 
Research and development of airborne 
electronic equipment. Palm 
Electronic Systems Division, AFSOj LG. 
Ilanacom Field* Mass. F1 06 28 '•*7 0-0-00 05 ■ 
JO — North American Rockwell Corp., Annheim, 
Cftllf, $1,894,060. Guidance and control 
systems for the Minutemcn IH system. 
Space and Missile Systems Organization, 


— McDonnell Douglas Corp,, St Louis, 
$2,097,000. Elcctionic counter men sure pM 
suspension kits for P-4 series aircran. 
Roberston, Mo. Ogden Air Materiel Area, 
AFLC, Hill APB, Utah, F34601-'69-A- 
2246 , 

— Westlnghouse Electric Corp., Baltimore* 
Md. $17,200*223. Airborne countermeaBUre 
equipment. Aeronautical System DlvlB|ea, 
AFSC* Wright-Patterson AFB* Ohfa- 
F33667-G9-C-0440. ^ ^ . 

80— General Motors Corp.* Indianapolis, ItuJ* 
$3*922*927. Engineering effort to improve 
the component ports of the T-6G 
Acronnuticnl Systems 
Wrlght-Pattorson AFB, Ohio, P3866-69~ 

— Collin^ Radio Co., Cedar Rapids, Iowa. 
$1,226,008. ARC~106 UHF transceiver syS' 
terns and data. Aeronautical Systems Divi- 
sion* AFSC, Wright-Patterson AFB* Ohio. 
F33667-70-C-0046. ^ 

— Sundstrand Corp., Rockford III. $4,667.- 
000, Constant speed drives and 
for aircraft. Oklahoma City Air Materiel 
Area* AFLC, Tinker AFB* Okin. r34$01- 
68-A-2298. , . 

—Wall Colmonoy Corp., San Antonio* TeX. 
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$1,532,124. Repair of component parts of 
aircraft jet eiiginea. Oklahoma City Air 
Materiel Area, AFLC, Tinker AFD, Okla. 
F41008‘QO-D-0623. 

— Computer Sciences Corp., El Segimao 
Calif. Hj 806,395, Development, Installa- 
tJon, operation, test nml maintenance of 
equipment to improve the capability of 
the apace track system. Sacramento Air 
MntcTlel Aren, AFLO, McClellan AFD, 
Calif. FOlGOO-OO-C-OBOa. 

31 — Jloncyw^ell Inc,, Tampa, Fla, $2,603,664, 
ftfultlploxer seta, AN/UCC-4, and nsaocl- 
nted spare pnita. Oklahoma City Ah' 
Materiel Area, AFLC, Tinker AFB, Okla. 
F34C01^70-C-1405. 

— Jlsythcan Co., Waltham, Mass. $1,628,000. 
Electron tubes for AN /ALT-28 alrboine 
electronic countermonaures equipment. 
Warner Robins Air Materiel Area, AFLC, 
Robins AFR, Gn, F09003~CO"C-81BO. 

—North Amcrknii Rockwell Inc., Anaheim, 
Cnljf, $1,490,016. Spare parts and data 
In support of Mlniitomun III weapon aya- 
tem. Opden Ah Materiel Area, AFLC, 
Hill AFB, Utah. F04701-fl8-G-0l74, 


OFF-SHORE PROCUREMENT 

16 — Canadlcn Commercial Corp., Wnshlntflon, 
D.O. $6,406,070. Inter service depot level 
maintenance of T-30 aircraft, Northwest 
Inilu 9 tric 8 » Ltd., Winnlpepf, Manitoba, 
Canada. Sacramento Air Materiel Area, 
AFLC. McClellan AFB, Calif, F04006- 
70-c-02ac. 


Mobile Missile 
Trackers Sought 
by Army 

Perform RDce characteristics for the 
development of a Mobile Target 
Tracking System (MTTS), prepared 
by the Combat Developments Com- 
mand (CDC), Port Belvoir, Va,, have 
been approved by the Department of 
tho Army, 

IMTTS was conceived to provide 
mobile air-transportable tracking sta- 
tions for missile ranges lacking facill- 
tiea for support of research, develop- 
ment tests, evaluation and training 
flights of target missiles. 

Completely mobile, via standard 
Army trucks or transport aircraft, 
the system would provide launch, in- 
flight operation and recovery control 
over all missiles now in tho Army 
plus those being developed for future 
use. 

CDC requirements call for line-of- 
slght control over missiles over a 
range up to 120 nautical miles and 
40,000 feet, with range accuracies of 
plus or minus 100 yards. Close-in con- 
trol would bo to a minimum of 800 
feet above terrain level at 12 nautical 
miles, without ancillary equipment. 

Total weight of the receiver, trans- 
mitter, antenna and digital sub- 
system would be 6,000 pounds or less. 
Ueliability would be 80 percent per 
mission — from launch to recovery— 
barring destruction by the air defense 
missile. Mission duration capability 
calls for a minimum 30 minutes. 
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Battle Creek, Mich, 49016, or call 
(016) 962-6511, extension 6601. 

Surplus Sales 

One of the better known services of 
Interest to industry provided by 
DLSC is the DOD surplus sales pro- 
gram. 

Improved supply management ma- 
teriel utilization efforts have in large 
measure attributed to the decline in 
the percentage of usable items sold 
during the past few years. From a 
taxpayer's point of view, this is a 
good trend. DLSC still operates a big 
business and continues to sell hun- 
dreds of millions of dollars worth of 
desirable surplus industrial type 
items. Most of the center's product line 
is industrial in nature. Therefore, the 
majority of over 30,000 active buyers 
on the DLSC mailing list are com- 
mercial and industrial buyers. 

Many buyers are using items once 
thought purely military in nature to 
help them produce commercial prod- 
ucts, For example, high-speed trac- 
tors are in demand by utility compa- 
nies because of their high flotation 
characteristics. They are used for 
ditching, to lay pipelines, and to clear 
marshlands. 

Surplus electronic gear is sold not 
only as consumer items, but as indus- 
trial products. Surplus' chemicals are 
used in the chemical processing in- 
dustry, Marine items, including ves- 
sels, arc used on the inland water- 
ways. t 

One of the desirable aspects of { 
buying government surplus items is \ 
that normally no salesman will call. | 
However, once DLSC market re- j 
searchers determine a need for an I 
outlet or identify a marketing target, 
a personal sales approach may be uti- 
lized, This is known as our *^Knock 
On The Door Policy." For the most 
part, however, DLSC's marketing 
communications involve direct mail in j 
the form of sales catalogs and, occa- | 
sionally, special brochures and flyers. i 
After a company is entered on the 
DLSC mailing list, its purchasing 
agent will be apprised of only those 
items that the company needs to pro- 
duce its product or service, DLSC 
surplus property customers are not 
burdened with extraneous mailings. 

To receive pertinent information, 


simply notify the Director of Mar- 
keting, Defense Logistics Supply 
Center, P.O. Box 1370, Battle Creek, 
Mich, 49016, that you are interested 
in bidding on DOD surplus materiel, 
or call (616) 962-651L, extension 6701. 
A brochure delineating the over B23 
classes of property sold by DLSC, pri- 
marily through 10 sales offices, will be 
mailed to you. Included in this 
package will be an application form 
that will enable you to indicate, by 
code number, the kinds of items you 
are interested in and the geographical 
area in which you are willing to 
travel to inspect the materiel. Your 
completed application will be pro- 
grammed into the DLSC computer 
and, when items in which you have 
expressed an interest become avail- 
able for sale, you will be automati- 
cally mailed an invitation for bid. 

Practically all merchandise is sold 
on a competitive basis of some form, 
using either the sealed bid, spot bid, 
or auction method. Under special cir- 
cumstances and unusual conditions, 
certain items may be sold by negotia- 
tion. The maiority of the hundreds of 
millions of dollars worth of items are 
sold using the sealed bid method. 
Therefore, in most cases, a potential 
buyer does not have to be present to 
bid. We do encourage prospective bid- 
ders to inspect materiel before bid- 
ding. 

In summary, DLSC's services of in- 
terest to industry are con ti nous, are 
increasing, and they are varied. All of 
them are designed to enhance supply 
efficiency and reduce costs — concern 
of the Government and private sector. 
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Changing Address? 

When requesting a change in ■ 
address or cancelling a subscrip- 
tion, readers must send the mail- • 
ing label from the back cover of 
the magazine. Without this la- 
bel, changes cannot be made in 
the computerized list. Do not 
alter or deface the label. 

Allow two months for change 
I of address tp be effected, 

The new address and old label , 
should be sent toj Editoi*} De- | 
fenac Industry BulletJUi Defense | 
Supply Agency? Koont 4 A 508^ 

, iCameron Station, Alexandria# 

I Va. 22314. 
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Air Force Develops Television 
Reconnaissance Viewfinder System 


New Computerized 
Systems Being Placed 
in DSA Centers 


The Air Force is developing a television viewfinder system for 
reconnaissance aircraft to replace the old style “light pipe," or 
optical viewfinder. 

The system consists of four components: 

• Instrument panel mounted control indicator. 

• Downward-looking television camera with a 16mm lens and a 
40'degree field of view. 

• Forwai’d-looking camera with a 15-160mm zoom lens and a 
variable field of view from 6 to 48 degrees. 

• Power supply synchronizer. 

The viewfinder has video tape recording capability, but no re- 
corder has been chosen. 

More flexible than the optical viewfinder, the new system does 
not requii'e any structural changes in the aircraft. The viewfinder 
system provides the pilot with a display of the fields of view of his 
film cameras to assist in locating, identifying and photographing 
desired targets. Effective altitude range of the system is from 
600 to 20,000 feet. Field of view coverage is from seven degrees 
below the horizon to five degrees behind the nadir. 

Originated by the Air Force Systems Command’s Aeronautical 
Systems Division (ASD), Wright-Patterson AFB, Ohio, for use 
in the RF--101 Voodoo aix’craft, the system is also' being considered 
for other applications. Prototypes of the viewfinder were produced 
by Fairchild Space and Defense Systems, Paramus, N.J. 

Preliminary tests at the Tactical Air Reconnaissance Center, 
Shaw AFB, S.C., have shown that the display can be viewed from 
any normal head position in the cockpit, an advantage over the 
optical tube system which required the pilot to be looking down 
into an eye-lens device. 

C. F, Weis, of the ASD Directorate of Reconnaissance Engineer- 
ig’s Optronics Branch, is project manager. 
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The Defense Supply Agren 
(DSA) is placing a new co: 
puterized mateiuel manageme 
system in operation to give 
supply centers increased cap 
bility. The new Standard Awt 
mated Materiel Manageme 
System (SAMM) has been i 
stalled and is operational at t 
Defense Construction Supp 
Center, Columbus, Ohio. 

Centers scheduled to recei’ 
SAMMS installations durii 
1970: Defense Industrial Su 
ply Center, Philadelphia, Pa 
Defense General Supply Cente 
Richmond, Va. ; Defense Ele 
tronica Supply Center, Dayto: 
Ohio; and Defense Personn 
Support Center, Philadelphi 
Pa. j 

SAMMS is a uniform systei 
designed to perform major m? 
teriel management funetioni 
such as processing, requir< 
ments computation, prici ni 
cataloging, provisioning, pr< 
curement, financial managemer 
and reporting. | 

The system was designet 
programmed and tested by DSA' 
Data Systems Automation Ojffiet 
Columbus, Ohio. 
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